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Description 

This invention is concerned with antagonists of the slow-reacting substance of anaphylaxis (SRS — A) 
and its major components, viz. the leukotrienes C4, D 4 and E*; as well as of leukotriene B 4 . 

5 ft is known that certain substances play an important role in inducing an allergic reaction, such as 
asthma, allergic bronchitis or allergic rhinitis, in man. Examples of such substances are SRS — A and its 
major components, the leukotrienes. See: P. Borgeat and P. Sirois, J. Med. Chem., 24, 121 (1982) and P. J. 
Piper, Ann. Rpts. Med. Chem., 75 69 (1980). 

SRS — A and the leukotrienes C 4 , D 4 and E* affect the smaller peripheral airways of the larger central 

10 passages such as the trachea and the bronchi, in the presence of an allergic trigger such as pollen or dust, 
these leukotrienes are manufactured from fatty substances trapped in the membrane of a triggered cell. A 
series of reactions within the cell generates this mixture of leukotrienes which may then pass through the 
cell membrane into the bloodstream. Once in the blood, these leukotrienes constrict air passages 
producing breathlessness. 

75 Leukotriene B^ which is not part of SRS— A, is an important chemotactic factor which induces 
migration of polymorphic ceils and thus contributes to both inflammatory and allergic diseases. 

. European Patent Specification EP— A1— 0 068 739 describes pharmacologically active compounds, 
useful in the treatment of allergic/inflammatory disorders involving SRS — A as causal mediator and which, 
in free acid form, are of formula I: 

20 



25 




in which 
R, is 

(i) an aliphatic, saturated or unsaturated hydrocarbyl radical of up to 20 carbon atoms, unsubstituted or 
30 substituted by at least one substituent selected from halogen, hydroxy, Ca_ 6 alkoxy, C 3 _ 6 cycloalkyl, aryl or 

heteroaryl, the cycfoalkyl, aryl or heteroaryl being unsubstituted or substituted by at least one substituent 
selected from hydroxy, halogen and alkyl, alkenyl or alkynyl of up to 10 carbon atoms, 

(ii) cycloalkyl of 3 to 8 carbon atoms unsubstituted or substituted by alkyl, alkenyl or alkynyl of up to 1 6 
carbon atoms, or 

3S (iii) aryl or heteroaryl, unsubstituted or substituted by hydroxyl, C w alkoxy, halogen or alkyl, alkenyl 
or alkynyl of up to 16 carbon atoms; and 
R 2 is 

(i) alkyl, cycloalkyl or alkenyl of up to 10 carbon atoms, unsubstituted or substituted by one or more 
substituents selected from aryl, cycloalkyl, halogen, hydroxy, NHR 3 and COX, where R 3 is H, Cj- 4 alkyl, aryl 

40 or an amino acid residue or COX, and X is OH, C,_ 4 alkyl, NH 2 or an amino acid residue, or 

(ii) aryl or heteroaryl, unsubstituted or substituted by one or more substituents selected from C,_ 4 
alkyl, C,_ 4 alkoxy, C 2 _ 5 acyl, halogen, hydroxy, carboxy, nitro, trihalomethyl, phenyl, C,_ 4 acylamino and 
NHR 4 , where R 4 is hydrogen or Ct- 4 alkyl, and 

Y is — S — , — SO — or — -S0 2 — , with the proviso that when — YR 2 is glutathionyl, cysteinyl or 
45 cysteinylglycinyl, the R t is other than an unsubstituted alkatetraenyl or alkapentaenyl radical of 12 to 16 
carbon atoms. 

This invention provides novel compounds of the Formula I: 

A.HCH «tf CH J.-<jH- (JH„— ( CJH.«f CH ^ CH n ) c -R' 
50 B— X Y R 3 R 2 



and compounds that are pharmaceutical ly acceptable salts thereof. The various substituents are as defined 
below. 

55 Compounds of the present invention are used as antagonists to prevent or reverse the actions of 
leukotrienes C 4 , D 4 and and SRS— A and also leukotriene and the present invention also provides, 
pharmaceutical compositions containing such compounds and a pharmaceutical excipfent such as a 
diluent, carrier or coating. By administering in effective amount of a compound of the invention, preferably 
in such a composition to a human subject it is possible to prevent the synthesis and/or release of SRS— A 

so or the leukotrienes C 4 , D 4 and E 4 , as well as of leukotriene B 4 . Because of their activity as leukotriene 
antagonists, the compounds of the present invention are useful in preventing and treating allergic 
conditions, such as chronic bronchitis, allergic rhinitis and asthma; skin diseases, such as psoriasis and 
atopic eczema; inflamation; and cardiovascular disorders such as angina. 

In the following definitions of the variables in Formula I and II, each lower case letter represents an 

65 integer (or possibly O) within the range stated, all values of variable radicals apply both when taken as part 
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of another radical and when taken independently; and when a given variable appears more than once, the 
values of it can be the same or different. Where values of variable radicals in Formula II differ from those in 
Formula I, the values of variable radicals containing such radicals differ correspondingly. 
In Formula I: — 
5 X is 0 or S; 

each n is 0—2 as required to maintain four bonds to the appropriate carbon; 
a is 0 or 1; 

the broken lines represent optional double and triple bonds; 

each of b and c, independently of the other, is 0 or an integer of from 1 to 5; 
w R 1 is COOR 2 , CH 2 OH, CHO, tetrazole, hydroxymethyl ketone, CN r C0NR 2 R 4 , a monocyclic or bicyclic 
heterocyclic ring containing an acidic hydroxyl group or NHS0 2 R 4 ; or a radical of formula 

R 14 
I 

/ 5 — COO( — CH 2 ) 9 — C(CH 2 ) 8 — R 1 5 

R u 



where each s is, independently of the other, 0, 1, 2 or 3; each R 14 is independently a hydrogen atom or a 
20 straight or branched C,- 4 alkyl radical; and R 13 is (A) a monocyclic or bicyclic heterocyclic radical containing 
from 3 to 12 nuclear carbon atoms, a nitrogen nuclear heteroatom and optionally a sulphur or a second 
nitrogen heteroatom, each ring in the heterocyclic radical being formed of 5 or 6 atoms; or (B) a radical 
W— R 18 where W is O, S or NH and R 18 contains up to 21 carbon atoms in straight or branched configuration 
and is (1) a hydrocarbon radical or (2) an acyl radical of an organic acyclic or monocyclic carboxylic acid 
25 containing not more than 1 heteroatom selected from N, 0 or S in the ring; 

R 4 is hydrogen; alkyl; hydroxyl; halogen; haloalkyl; benzyl; benzyl substituted with at least one R 7 , 
where R 7 is H, alkylthioalkyl, alkylthiobenzyl or alkylthioaryl; aryl; aryl substituted with at least one R 5 ; N0 2 ; 
CN; SCR 3 ; OR 5 ; O-benzyl, O-benzyl substituted with at least one R s ; O-aryl; O-aryi substituted with at least 
one R 5 ; SR 5 ; NR 2 R 5 ; SOR 5 or S0 2 R 5 ; where R 5 is H; alkyl; hydroxyl; halogen; haloalkyl; benzyl; benzyl 
30 substituted with at least one R 3 ; N0 2 ; CN; SCF 3 ; OR 3 , O-benzyl; O-benzyl substituted with at least one R 3 ; 
O-aryl; O-aryi substituted with at least one R 3 ; SR 3 ; NR 2 R 3 ; SOR 3 or S0 2 R 3 ; 
each R 2 and R 3 independently of the or any other, is hydrogen or alkyl; 



35 




where the broken line indicates that a double bond is optionally present and R 4 , R 5 and R 7 are as defined 
above; 



Bis H, 
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to 



15 



20 



25 



45 



R 6 R 4 Q 

— {^j)— NR 10 R 12 (7) _^|J_ R 5 (8) or _( C H 2 ) a -CH-(C) d -R 11 < 9 ) 

where R\ R 2 , R 4 and a are as defined above, R s is H, lower alkyl. halogen, OR 2 , SR 2 , SOR 4 or S0 2 R s , where 

R 2 , R 4 and R 5 are as defined above; 4 

Z is H, NHR 9 , NR 2 R 9 , an N-terminal bonded essential amino acid or a lower alkyl ester thereof, UH, UH 

or OR 2 , where R 2 and R 4 are as defined above; 
R 8 is 

0 R 2 

» > , 

(C)i — (CH 2 ). — (CH =CH)( — ( C) fl — R 

J. 

where R\ R 2 and R 3 are as defined above, d is 0 or 1, e is 0 to 9, f and g are independently 0, 1, 2 or 3, and 

d + e + f + g»1; 
R 9 is 

o o 

n ii 

H, alkyl-(C)— or haloalkyM C>— ; 

R 10 is 

30 

0 0 R 2 

II II I 

alkyl-(CMCH 2 ) a - or -(C) 1 r-(CH 2 ) 0 -^CH=CH)r-(C) <) -R , 

3S R a 

where d is 0 or 1, e is 0 to 9, f and g are independently 0, 1, 2 or 3, and R\ R 2 and R 3 are as defined above; 
R" is Z when d is 1 and is R 1 or Z, where R 1 and Z are as defined above, when d is 0; and 
R 12 is H, acyl, formyl, CN or S0 2 R 13 where 
40 R 13 is H, alkyl or aryl; and 

Y is H or OH, with the proviso that when Y is OH, A is 




(6) 



and B is one of (3), (4), (5) and (6). 
so As used herein, the term "lower alkyl" means those aliphatic hydrocarbon groups of from 1 to 7 carbon 

atoms of either a straight, branched or cyclic configuration, and optionally having one or more double or 

triple bonds. Examples of lower alkyl fragments include methyl, ethyl, propyl, isopropyl, butyl, sec- and 

tert-butyl, pentyl, hexyl, heptyl, cyclopropyl, cyclobutyl, cyclopentyl, cyciohexyl, cycloheptyl, 1-propenyl, 2- 

butenyl, 2-methyl-2-butenyl and 2-butynyl. 
55 As used herein, the term alkyl includes aliphatic hydrocarbon groups having up to 20 carbon atoms in 

straight, branched or cyclic configuration, and optionally having one or more double or triple bonds, 

conjugated or unconjugated. Examples of alkyl groups include octyl, nonyi, undecyl, dodecyl, tridecyl, 

tetradecyl, pentadecyl, eicosyl and 3,7-ethyl-2,2-methyl-4-propylnonyl. 

As used herein, the term aryl includes the carbon-containing aromatic structures such as phenyl, 
so naphthyl, anthracenyl, phenanthrenyl and pyrenyl, optionally substituted with one or more alkyl groups. 
As used herein, heterocyclic rings mean 5 and 6 membered rings and bicyclic fused rings containing 

one or more O, N and/or S heteroatoms. Generally useful heterocyclic rings (where the broken lines 

indicate the optional presence of double bonds) include: 



65 
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R 




R R R 



25 

R 



30 




R 



35 




R 

where R is any of R\ R 2 , R 3 , R 4 , R 5 , R 6 , R e and R 9 . 

As used herein, the term halogen refers to F, CI, Br and I. 

As used herein, the N-terminally bound essential amino acids are L-alanine, L-valine, L-leucine, L- 
45 isoleucine, L-proline, L-phenylalanine, L-tryptophan, L-methionine, L-glycine, L-serine, L-threonine, L- 
cysteine, L-tyrosine, L-asparagine, L-glutamine, L-lysine, L-arginine, L-histidine, aspartic acid and glutamic 
acid and the corresponding enantiomeric D-amino acids. 

In a preferred group of compounds, A represents 




55 

where R 4 and R 5 are as defined above. It is particularly preferred that B is 



60 
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R 6 

NR 10 R 12 



where the substituents are as defined above. 

jo Pharmaceutical^ acceptable salts of the compounds described herein are included within the scope of 
the present invention. Such salts may be prepared from pharmaceutically acceptable non-toxic bases 
including inorganic bases and organic bases. Salts derived from inorganic bases include sodium, 
potassium, lithium, ammonium, calcium, magnesium, ferrous, zinc, copper, manganous, aluminum, ferric, 
manganic salts and the like. Particularly preferred are the potassium, sodium, calcium, and magnesium 

is salts. Salts derived from pharmaceutically acceptable organic non-toxic bases include salts of primary, 
secondary, and tertiary amines, substituted amines including naturally occurring substituted amines, cyclic 
amines and basic ion exchange resins, such as isopropylamine, tri-methylamine, diethanolamine, 
diethylamine, triethylamine, tripropylamine, ethanolamine, 2-dimethylaminoethanol, 2- 
diethylaminoethanol, tomethamine, lysine, arginine, histidine, caffeine, procaine, hydrabamine, choline, 

20 imidazole, betaine, ethylenediamine, glucosamine, methylglucamine, theobromine, purines, piperazine, 
N,N'-dibenzylethylenediamine, piperidine, N-ethylpiperidine, morpholine, N-ethylmorpholine, polyamine 
resins and the like. 

As indicated above, the compound of Formula I are active as antagonists of SRS — A and the 
leukotrienes C 4 , D 4 and E 4 . This activity can be detected and evaluated by methods known in the art. See 
25 for example, Kadin, U.S. Patent U.S. — A — 4,296,1 29. 

The ability of the compounds of Formula I to antagonize the effects of the leukotrienes makes them 
useful for inhibiting the symptoms induced by the leukotrienes in a human subject The compounds are 
valuable therefore in the prevention and treatment of such disease states in which the leukotrienes are the 
causative factor, e.g. skin disorders, allergic rhinitis, and obstructive airway diseases. The compounds are 

30 particularly valuable in the prevention and treatment of allergic bronchial asthma. 

A compound of Formula I, or a pharmaceutically acceptable salt thereof, can be administered to a 
human subject either alone, or preferably, on combination with pharmaceutically acceptable carriers or 
diluents, in a pharmaceutical composition, according to standard pharmaceutical practice. A compound 
can be administered orally or parenterally. Parenteral administration includes intravenous, intramuscular, 

35 intraperitoneal, subcutaneous and topical administration, and also administration by inhalation and 
insufflation. 

For oral use of an leukotriene antagonist of this invention, the compound can be administered, for 
example, in the form of tablets or capsules, or as an aqueous solution or suspension. In the case of tablets 
for oral use, carriers which are commonly used include lactose and com starch, and lubricating agents, 

40* such as magnesium stearate, are commonly added. For oral administration in capsule form, useful diluents 
are lactose and dried com starch. When aqueous suspensions are required for oral use, the active 
ingredient is combined with emulsifying and suspending agents. If desired, certain sweetening and/or 
flavoring agents can be added. For intramuscular, intraperitoneal, subcutaneous and intravenous use, 
sterile solutions of the active ingredient are usually prepared, and the pH of the solutions should be suitably 

45 adjusted and buffered. For intravenous use, the total concentration of solutes should be controlled to 
render the preparation isotonic. For administration by inhalation or insufflation, it is convenient to prepare 
an aqueous or partially aqueous solution of a compound of Formula I or salt thereof, and then this solution 
is administered in form of an aerosol. 

When a compound of Formula I or salt thereof is used as an leukotriene antagonist in a human subject, 

so the daily dosage will normally be determined by the prescribing physician. Moreover, the dosage will vary 
according to the age, weight and response of the individual patient, as well as the severity of the patient's 
symptoms. However, in most instances, and effective daily dosage will be in the range from about 0.1 to 
about 40 mg per kg, and preferably 0.2 to 20 mg per kg, most preferably 1 to 10 mg per kg in a single or 
divided doses. On the other hand, it may be necessary to use dosages outside these limits in some cases. 

55 In addition to the compounds of Formula I, pharmaceutical compositions of the present invention can 
also contain other active ingredients, such as cyclooxygenase inhibitors, non-steroidal anti-inflammatory 
drugs (NSAIDs), peripheral analgesic agents such as zomepirac, diflunisal and the like. The weight ratio of 
the compound of the Formula I to the second active ingredient may be varied and will depend upon the 
effective dose of each ingredient. Generally, an effective dose of each will be used. Thus, for example, 

60 when a compound of the Formula I is combined with an NSAID the weight ratio of the compound of the 
Formula I to the NSAID will generally range from about 200:1 to about 1 :200. Combinations of a compound 
of the Formula I and other active ingredients will generally also be within the aforementioned range, but in 
each case, an effective dose of each active ingredient should be used. 
NSAIDS can be characterized into five groups: 

65 (D the propionic acid derivatives; 
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(2) the acetic acid derivatives; 

(3) the fenamic acid derivatives; 

(4) the biphenylcarboxylic acid derivatives; and 

(5) the oxicams 

5 or a pharmaceutical^ acceptable salt thereof. 

The propionic acid derivatives which may be used comprise: ibuprofen r ibuprufen aluminum, 
indoprufen, ketoprufen, naproxen, benoxaprofen, flurbiprofen, fenoprofen, fenbufen, ketoprofen, 
indoprofen, pirprofen, carprofen, oxaprozin, pranoprofen, miroprofen, tioxaprofen, suprofen, 
alminoprofen, tiaprofenic acid, fluprofen and bucloxic acid. Structurally related propionic acid derivatives 
to having similar analgesic and anti-inflammatory properties are also intended to be included in this group. 
Thus, "propionic acid derivatives" as defined herein are non-narcotic analgesics/non-steroidal anti- 
inflammatory drugs having a free — CH(CH 3 )C00H or — CH 2 CH 2 COOH group (which optionally can be in 
the form of a pharmaceutical ly acceptable salt group, e.g., — CH(CH 3 )C00~Na* or — CH 2 CH 2 COO~Na + ), 
typically attached directly or via a carbonyl function to a ring system, preferably to.an aromatic ring system. 
is The acetic acid derivatives which may be used comprise: indomethacin which is a preferred NSAID, 
sulindac, tolmetin, zomepirac, diclofenac, fenclofenac, alclofenac, ibufenac, isoxepac, furofenac, tiopinac, 
zidometacin, acemetacin, fentiazac, clidanac, oxpinac, and fenclozic acid. Structurally related acetic acid 
derivatives having similar analgesic and anti-inflammatory properties are also intended to be 
encompassed by this group. 
20 Thus, "acetic acid derivatives" as defined herein are non-narcotic analgesics/non-steroidal anti- 
inflammatory drugs having a free — CH 2 COOH group (which optionally can be in the form of a 
pharmaceutically acceptable salt group, e.g. — CH 2 COO"Na + ), typically attached directly to a ring system, 
preferably to an aromatic or heteroaromatic ring system. 

The fenamic acid derivatives which may be used comprise: mefenamic acid, meclofenamic acid, 
25 flufenamic acid, niflumic acid and tolfenamic acid. Structurally related fenamic acid derivatives having 
similar analgesic and anti-inflammatory properties are also intended to be encompassed by this group. 

Thus, "fenamic acid derivatives" as defined herein are non-narcotic analgesics/non-steroidal anti- 
inflammatory drugs which contain the basic structure: 

30 



45 



60 




COOH 

35 which can bear a variety of substituents and in which the free —COOH group can be in the form of a 
pharmaceutically acceptable salt group, e.g., — COO~Na + . 

The biphenylcarboxylic acid derivatives which can be used comprise: diflunisal and flufenisal. 
Structurally related biphenylcarboxylic acid derivatives having similar analgesic and anti-inflammatory 
properties are also intended to be encompassed by this group. 

40 Thus, "biphenylcarboxylic acid derivatives" as defined herein are non-narcotic analgesics/non- 
steroidal anti-inflammatory drugs which contain the basic structure: 




COOH 



which can bear a variety of substituents and in which the free — COOH group can be in the form of a 
pharmaceutically acceptable salt group, e.g., — COO~Na + . 
so The oxicams which can be used in the present invention comprise: piroxicam, sudoxicam, isoxicam 
and 4-hydroxyl-1,2-benzothiazine 1,1-dioxide 4-(N-phenyl)-carboxamide. Structurally related oxicams 
having similar analgesic and anti-inflammatory properties are also intended to be encompassed by this 
group. 

Thus, "oxicams" as defined herein are non-narcotic analgesics/non-steroidal anti-inflammatory drugs 
55 which have the general formula: 




65 wherein R is an aryl or heteroaryl ring system. 
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The following NSAIDS may also be used: acemetacin, alminoprofen, amfenac sodium, aminoprofen, 
anitrazafen, antrafenine, auranofin, bendazac lysinate, benzydamine, beprozin, broperamole, bufezolac, 
carprofen, cinmetacin, ciproquazone, clidanac, cloximate, dazidamine, deboxamet delmetacin, 
detomidine, dexindoprofen, diacerein, di-fisalamine, difenpyramide, emorfazone, enfenamic acid, 

5 enolicam, epirizole, etersalate, etodolac, etofenamate, fanetizole mesylate, fenclofenac, fenclorac, 
fendosal, fenflumizole, fentiazac, feprazone, floctafenine, flunixin, flunoxaprofen, fluproquazone, 
fopirtoline, fosfosal, furcloprofen, furofenac, glucametacin, guaimesal, ibuproxam, isofezolac, isonixim, 
isoprofen, isoxepac, isoxicam, lefetamine HCI, leflunomide, lofemizole, lonazolac calcium, lotifazo e, 
loxoprofen, lysin clonixinate, meclofenamate sodium, meseclazone, miroprofen, nabumetone, nictindole, 

io nimesulide, orpanoxin, oxametacin, oxapadol, oxaprozin, perisoxal citrate, pimeprofen, pimetacin, 
piproxen, pirazolac, pirfenidone, pirprofen, pranoprofen, proglumetacin maleate, proquazone, 
pyridoxiprofen, sudoxicam, suprofen, talmetacin, talniflumate, tenoxicam, thiazolinobutazone, thielavin B, 
tiaprofenic acid, tiaramide HCI, tiflamizole, timegadine, tioxaprofen, tolfenamic acid, tolpadol, tryptamid, 

ufenamate, and zidometacin. . OA . cee AAOC1 

is The following NSAIDs, designated by company code number, may also be used: 4801 56S, AA861 , 
AD1491, AD1590, AFP802, AFP860, AHR6293, AI77B, AP504, AU8001, BAYo8276, BPPC, BW540C, BW755C, 
CHINOIN 127, CN100, C0893XX, CPP, D10242, DKA9, DV17, EB382, EGYT2829, EL508, F1044, FZ, GP53633, 
GP650, GV3658, HG/3, ITCI, ITF, ITF182, KB1043, KC8973, KCNTEI6090, KME4, LA2851, LT696, LU20884, 
M7074, MED15, MG18311, MR714, MR897, MY309, N0164, ON03144, PR823, PV102, PV108, QZ16, R830, 
20 RS2131, RU16029, RU26559, RUB265, SCR152, SH440, SIR133, SIR136, SIR92, SPAS510 ^^72^ STC81, 
SX1032, SY6001, SaH46798, TA60, TA1901, TEI615, TVX2706, TVX960, TZI615, U60257, UR2310, WY23205, 
WY41770, YMO9561,YM13162,YS1033,andZK31945. 

Finally, NSAIDs which may also be used include the salicylates, specifically aspirin, and the 
phenylbutazones and pharmaceutical^ acceptable salts thereof. 
25 Pharmaceutical compositions comprising the Formula I compounds may also contain inhibitors of the 
biosynthesis of the leukotrienes such as are disclosed in pending U.S. Patent Applications Serial Number 
539 342, filed October 5, 1983, Serial Number 459,924, filed January 21, 1983 (corresponding EP Application 
84300239.5), Serial Number 539,215, filed October 5, 1983, and Serial Number 547,161, filed October 31, 
1 983. 

30 The compounds of the Formula I may also be used in combination with leukotriene antagonists such as 
those disclosed in copending applications U.S-. Serial Nos. 520,051 and 520,052, filed August 5, 1983 which 
are hereby incorporated herein by reference and others known in the art such as those disclosed in 
European Patent Application Nos. EP — A— 56,172 and 61,800; and in U.K. Patent Specification No. 

GB — A-— 2,058,785. . 

35 Pharmaceutical compositions comprising the Formula I compounds may also contain as the second 
active ingredient, antihistamine agents such as benadryl, dramamine, histadyl, phenergan and the like. 
Alternatively, they may include prostaglandin antagonists such as those disclosed in European Patent 
Application EP — A 11,067 or thromboxane antagonists such as those disclosed in US A^-4,237,160. They 
may also contain histidine decarboxyase inhibitors such as a fluoromethylhistidine, described in 

40 US— A— 4,325,961. The compounds of the Formula I may also be advantageously combined with an or 
H 2 -receptor antagonist, such as for instance cimetidine, ranitidine, terfenadine, famotidine, 
aminothiadiazoles disclosed in EP 81102976.8 and like compounds, such as those disclosed in U.S. Patent 
Nos. US — A— 4,283,408; 4,362,736; 4,394,508; European Patent Application No. EP— A-40,696 and a 
pending application, U.S.S.N. 301,616, filed September 14, 1981. The pharmaceutical compositions may 

45 also contain a KVH + ATPase inhibitor such as omeprazole, disclosed in U.S. Pat. US — A— 4,255,431, and 
the like. 

Preparation of Compounds — General Description 

The compounds of Formula I may be prepared by any process available to the skilled artisan. General 

so reaction schemes are as follows: 
Scheme 1 

(1) n-BuLi/THF/-78« . 

® R 



55 



60 



® (2) R BC W in 

111 (1) n-BuLi/-78* ^ 

(2) HCO(CH 2 )n-COOR R (Bk,^ ( CH 2 } — COOR IV 

OH 



As described in Scheme 1, heteroaromatics A such as thiophene, furan and the like, may be reacted 
with a strong base, such as n-buty I lithium. The resulting lithiated compound may then be reacted with an 
65 alkyl or alkenyl halide compound to produce the compound III. 
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Compound 111 may be reacted with a strong base, such as n-butyllithium, and the resulting lithiated 
species may be reacted with an omega-formyl alkanoic acid ester to yield a compound of Formula IV. 



Scheme 2 
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Compounds of Formula IV (ail aromatics) may be reacted with a thiol in the presence of a Lewis Acid 
• such as zinc iodide to yield the thiol compound of Formula V (Scheme 2). 

Compound V may be hydrolyzed by conventional means to yield the free acid compound of Formula 

20 VI. 
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30 - Compounds of Formula IV may be treated with a catalytic amount of a strong acid, for example, p- 
toluenesulfonic acid, to eliminate water, thus forming an olefin. This olefin may then, be reacted with an 
epoxidizing agent, such as m-chloroperbenzoic acid, to provide an epoxide compound of Formula VII 
(Scheme 3). 
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As shown in Scheme 4, the epoxide compounds of Formula VII may be reacted with a thiol compound 
in the presence of a base such as triethylamine, sodium hydride, and the like, to yield a p-hydroxy sulfide 
compound of the Formula VIII. The P-hydroxy sulfide compound VIII may be hydrolyzed by conventional 
means to provide the free acid compound of Formula IX. 
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A phenol of general Formula X (Scheme 5) may be reacted with dimethyl thiocarbamylchloride in the 
presence of a base such as triethylamine, sodium hydride and the like to yield the compound having 
30 general Formula XI. Compound XI may be heated at from 1 50° to 250°C either neat or in a suitable solvent, 
to provide the compound of Formula XII. Compound XII may be reacted with a base such as an alkoxide or 
hydroxide, and followed by acidification, generates the thiol compound having the Formula XIII. 
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Substituted aromatic compounds having the general Formula XIV (Scheme 6) may be reacted with 
oxalyl chloride in the presence of a Lewis Acid, such as aluminum chloride, to provide the acid chloride 
compound of Formula XV. The acid chloride may be reduced by conventional means, for example by 
catalytic hydrogenation, to provide the aldehyde of general Formula XVI. Aldehyde XVI may be reacted 
with a Wittig reagent of general Formula XVII to yield, following acidification, the olefin compound of 
Formula XVIII. 
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Scheme 7 
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Substituted aromatic compounds of general Formula XIV may be reacted with an omega chloroformyl 
25 alkanoic acid ester or cyclic anhydride in the presence of a Lewis Acid, such as aluminum chloride to 
provide the ketone of general Formula XIX (Scheme 7). 

Ketone XIX may be reduced using conventional techniques, for example, sodium borohydnde, to 
provide the alcohol of general Formula IV. 
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Halogen (CI, Br, I) substituted aromatic compounds of general Formula XX may be reacted with 
magnesium or lithium to generate the metalated species XXI. The metalated species may be reacted with 
an omega-formyl alkanoic acid ester to provide the alcohol of general Formula IV (Scheme 8). 
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As shown in Scheme 9, an alcohol of general Formula IV may be reacted with a phenol of general 
Formula X in the presence of a molar equivalent amount of diethylazodicarboxylate (DEAD) and 
triphenylphosphine to provide the ether compound of general Formula XXII. 
60 Pro-drug esters wherein R 1 is a monocyclic or bicyclic heterocyclic ring containing an acidic hydroxyl 
group are obtained by reacting the appropriate heterocycle with a compound of Formula I (R^COOH) in 
the presence of dicyclohexylcarbodiimide and hydroxybenzotriazole in an inert solvent such as DMF. 
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15 



Pro-drug esters wherein R 1 is 

R 14 



— C00( — CH 2 ) a — C — (CH 2 ) 9 — R 18 

R 14 

are obtained by reacting the sodium salt of Formula I (R 1 =COONa) with 

R 14 

I 

Br — (CH 2 ) 0 — C — (CH 2 ) 8 — R 15 
I 

R 14 

in an inert solvent such as DMF. 



The following examples are provided to aid in the interpretation of the present invention. They are not 
intended to limit the scope of the invention in any manner. Infrared (IR) spectra were measured as KBr disks 
or as thin films and absorption bands are reported in reciprocal centimeters (cm -1 ). Nuclear magnetic 

20 resonance (NMR) spectra (90 MHz) were measured in deuterochloroform (CDCI 3 ), perdeuterodtmethyl 
sulfoxide (DMSO-d 6 ), deutero methanol (CD 3 OD), deuterium oxide (D 2 0) or deuterated trifluoroacetic acid 
(CF 3 COOD) and peak positions are expressed in parts per million (ppm) downfield from an internal 
reference, tetramethylsilane. The following abbreviations are used for peak shapes: s, singlet; d, doublet; t, 
triplet; q, quartet; and m, multiplet. All melting and boiling points are reported in degrees Centigrade (°C) 

25 and are uncorrected. 

Examples 1 — 12 describe the preparation of intermediates used herein to prepare the novel 
compounds of Formula I. 



Example 1 

30 m Preparation of Methyl 4-oxo-7-mercapto-8-propyl-4H-1 -benzopy ran-2-carboxylate 

Step 7. Ethyl 7-((dimethylamino)thioxomethoxy)-4^xo-8-propyMH-1-benzopyran-2-carboxylate 

Ethyl 7-hydroxy-4-oxo-8-n-propyl-4K-1-benzopyran-2-carboxyIate {1 g) in anhydrous DMF (4 ml) was 
cooled to 0° and treated under N 2 with sodium hydride (50% dispersion in mineral oil, 180 mg) with stirring 
for 30 min. Dimethylthiocarbamylchloride (465 mg) was added and the mixture was stirred 15 minutes at 
35 0°, warmed to 80° and maintained as such for 18 hours. The mixture was cooled, diluted with CH 2 CI 2 (50 ml) 
and washed with water (3 x 100 ml) r dried over Na 2 S0 4 and reduced to dryness in vacuo. The residue was 
recrystallized from ethyl acetate and hexane to yield the title compound, m.p. 132 — 134°. 

Analysis, calculated: C, 59.50; H, 5.82; N, 3.85; S, 8.82. 

Observed: C, 59.60; H, 5.47; N, 3.73; S, 8.56. 

40 

Step 2. Ethyl 7-{((dimethylamino)carbonyl)thio)-4-oxo-8-propyi-4H-1-benzopyran-2-carboxylate 

The ester prepared in Step 1 (1 g) was heated neat and under a nitrogen atmosphere at 200° for 2 hours. 
After cooling the residue was crystallized from ethyl acetate and hexane to yield the title compound, m.p. 
113—114°. 

45 Analysis, calculated: C, 59.50; H, 5.82; N, 3.85; S, 8.82. 

Observed: C f 59.49; H, 5.94; N, 3.86; S, 9.10. 

Step 5. 7-Mercapto-4-oxo-8-propyl-4H-1-benzopyran-2-carboxylic acid 

Sodium (690 mg) was dissolved in anhydrous methanol (50 ml) and to this was added the ester from 
so Step 2. The mixture was stirred under a nitrogen atmosphere for 3 hours at ambient temperature. Water 
(50 ml) was added and the mixture was acidified with 6N HQ. The resulting crystals were collected by 
filtration and recrystallized from ethyl acetate to provide the title compound, m.p. 206—208°. 

Analysis, calculated: C, 59.08; H, 4.58; S, 12.13. 

Observed: C, 59.50; H, 4.55; S, 11.92. 

55 

Step 4. Methyl 4-oxo-7-mercapto-8-propyl-4H-1-benzopyran-2-carboxylate 

The acid from Step 3 (6.6 g) is dissolved in a mixture of hydrogen chloride (18 g) and anhydrous 
methanol (200 ml). The mixture is stirred overnight under N 2 atmosphere at ambient temperature. The 
mixture was reduced to dryness in vacuo to provide the title compound, m.p. 98—99°. 

60 

Example 2 

Preparation of Methyl 7-mercapto-4H-1-benzopyran and 2-hydroxymethyI-7-mercapto-4-oxo-4H-1- 

benzopyran-2-carboxylate 
Step 1. Ethyl 7-{(dimethylamino)thioxomethoxy)-4-oxo-4H-1-benzopyran-2-carboxylate 
6s Following the procedure of Step 1, Example 1, but substituting an equivalent amount of ethyl 7- 
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hydroxy-4-oxo-4H-1-benzopyran-2-carboxylate for ethyl 7-hydroxy-8-n-propyl-4H-1-benzopyran-2- 
carboxylate was obtained the title compound, m.p. 160—161°. 

Step 2. Ethyl 7^((Dimethylamino)wrbonyl]mio-4-oxo-4H-1-benzopyran-2-carboxylate 
s Following the general procedure of Step 2 of Example 1 but substituting an equivalent amount of the 
ester from Step 1 above for Ethyl-7-(dimethylamino)thioxomethoxy)-4-oxo-8-propyl-4H-1-benzopyran-2- 
carboxylate was obtained the title compound, m.p. 142—143°. 
Analysis, calculated: C, 56.07; H, 4.70; S, 9.98. 
Observed: C, 55.95; H, 4.70; S, 9.98. 

JO 

Step 3. 7-mercapto-4-oxo-4H-1-benzopyran-2-carboxylic acid 

Following the procedure of Step 3 of Example 1 but substituting an equivalent amount of the ester of 
Step 2 above for ethyl 7-(((dimethyiamino)carbonyl)thio)-4-oxo-8-propyl-4H-benzopyran-2-carboxylate was 
obtained the title compound, m.p. 261° (decomposition). 

is 

Step 4. Methyl 7-Mercapto-4-oxo-4H-1-benzopyran-2-carboxylate 

Following the procedure of Step 4 of Example 1 but substituting an equivalent amount of the acid from 
Step 3 above for 7-mercapto-4-oxo-8-n-propyl-4H-1-benzopyran-2-carboxylic acid, was obtained the title 
compound, m.p. 147—150°. 
20 Analysis, calculated: C, 55.93; H, 3.41; S, 13.57. 

Observed: C, 55.53; H, 3.40; S, 13.69. 

Step 5. 2-hydroxymethyl-7-mercapto-4-oxo 4H-1-benzopyran 

The ester from Step 4, (3.0 g) in suspension in methanol (20 ml) and water (40 ml) at 0° was stirred 
25 vigorously during the portionwise addition of NaBH 4 (1.8 g). The mixture was stirred 2 hours more at 5°. 
Acetone (1 ml) was added followed by acidification with 12N HCI and extraction with methanol-chlo reform 
(1:9, 3 x 50 ml). The extracts were dried (Na 2 S0 4 ) reduced to dryness in vacuo and the residue was 
recrystallized from methanol-ethyl acetate to provide the title compound, m.p. 139—140°. 
Analysis, calculated: C, 57.68; H, 3.87; S, 15.40. 
30' Observed: C, 58.10; H, 3.73; S, 15.53. 

Example 3 

Preparation of N-((4-chlorophenyl)methyl)-2-mercaptobenzamide 
2,2'-Dicarboxydiphenyldisulfide-6/s-/V-(4-chlorophenYlmethyl)anrtide (see, C.A, 54, 6623), (1.5 g) in 
35 suspension in ethanol (50 ml) is refluxed while sodium borohydride was added in portions over 3 hours. 
The mixture was stirred at room temperature overnight. The mixture was filtered, the filter cake washed 
with water (50 ml) and the resulting combined filtrates were acidified with 6N HCI and the resulting solids 
were dissolved by warming. The ethanol was removed by evaporation in vacuo and the resulting crystals 
were collected by filtration to provide the title compound, m.p. 131—132°. 
40' Analysis, calculated: C, 60.54; H, 4.35; N, 5.01; S, 11.54. 
Observed: C, 60.33; H, 4.44; N, 5.05; S, 11.42. 

Example 4 

Preparation of Methyl 6-mercapto-2 i oxo-2H-1-benzopyran-2-carboxylate 
45 Step 1. Ethyl 6-(((dimethylamino)thio)methoxy)-2-oxo-2H-1-benzopyran-3-carboxylate 

Following the procedure of Step 1, Example 1, but substituting an equivalent amount of ethyl 6- 
hydroxy-2-oxo-2H-1«benzopyran-3-carboxylate (See C.A. 50, 13895C) for ethyl 7-hydroxy-4-oxo-8-n-propyl- 
4H-1-benzopyran-2-carboxylate, was obtained the title compound, m.p. 157 — 160°. 

so Step 2. Ethyl 6-(((dimethylamino)carbonyl)thio)-2-oxo-2H-1-benzopyran-3-carboxylate 

Following the general procedure of Step 2, Example 1, but substituting the ester from Step 1 above for 
ethyl 7-{(dimethylamino)thioxomethoxyMK)xo-8-propyi-4H-1-benzopyran-2-carboxylate, was obtained the 

title compound, m.p. 133 — 134°. 

Analysis, calculated: C, 56.06; H, 4.71; N, 4.36; S, 9.98. 
55 Observed: 0,56.34; H, 4.71; N, 4.30; S, 10.18. 

Step 3. Methyl 6-mercapto-2H-1-benzopyran-3-carboxylate 

The ester from Step 2 above, (1.0 g) was heated under reflux in a mixture of 2N NaOH (40 ml) and 
ethanol (0.2 ml) under a nitrogen atmosphere for 40 hours. After cooling the mixture was poured into ice 
60 water (50 ml) and acidified with 6N HCI. The resulting solid was collected by filtration and dried in vacuo, 
then dissolved in a mixture of anhydrous HCI (2 g) and anhydrous methanol (20 ml). The mixture was left at 
0° for 2 days, then reduced to dryness in vacuo to provide the title compound as an unstable oil. 

NMR (90 MHz) (CDCI 3 ): 3.6 (1H, exchanged by D 2 0, SH), 3.95 (3H, s, 0CH 3 ), 7.22 (1H, d), 7.6 (2H, m), 8.45 
(1H, s). 
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Example 5 

Preparation of (2-hydroxy-3-n-propyl-4-mercaptophenyl)ethanone 

Following the procedure described in Example 4 but substituting 2,4-dihydroxy-3-n-propyl phenyl- 
ethanone for ethyl 6-hydroxy-2H-1-benzopyran-3-carboxylate in Step 1 were obtained sequentially; (2- 
5 hydroxy-3-n-propyl-4-(((dimethylamino)thioxo)methoxy)-phenyl)ethanone, m.p. 85°. 

Analysis, calculated: C, 59.77; H, 6.81; N, 4.98; S, 11.38. 

Observed: C, 60.02; H, 7.02; N, 5.10; S, 11.00. 

(2-hydroxy-3-propyl-4-({{diethyiaminocarbonyl)thio)phenyl)ethanone, m.p. 61 — 62°. 

Analysis, calculated: C, 59.77; H, 6.81; N, 4.98; S, 11.38. 
70 Observed: C, 60.17; H, 6.78; N, 5.05; S, 11.26. 

and the title compound, as an oil; NMR (90 MHz) (CDCI 3 ): 0.99 (3H, t), 1.62 (2H, m) 2.54 (3H, s), 2.70 (2H, m), 
3.64 ( 1H/ s, — SH), 6.71 (1H, d, J = 9Hz), 7.37 (1H, d, J = 9Hz), 12.81 (1H, s, OH). 

Example 6 

15 Preparation of (2-hydroxy-4-mercaptophenyl)ethanone 

Following the procedure described in Example 4 but substituting 2,4-dihydroxyphenylethanone for 
ethyl-6-hydroxy-2-oxo-2H-1-benzopyran-3-carboxylate in Step 1 were obtained sequentially: 
1) (2-hydroxy-4-({(dimethylamino)thioxo)methoxy)-phenyl)ethanone r m.p. 143—146°, 
Analysis, calculated: C, 55.21 ; H, 5.47; N, 5.85; S,* 13.40 

20 Observed: C, 55.24; H, 5.16; N, 5.88; S, 13.20; 

2. (2-hydroxy-4-({(dimethylamino)carbonyJ)thio)phenyl)ethanone, m.p. 131—133°, 
Analysis, calculated: C, 55.21; H, 5.47; N, 5.85; S, 13.40 
Observed: C, 55.49; H, 5.21; N, 5.84; S, 13.25; 

25 

and the title compound (2-hydroxy-4-mercaptophenyi)ethanone m.p. 63—65°, 
Analysis, calculated: C, 57.12; H, 4.79; S, 19.06 
Observed: C, 57.35; H, 4.79; S, 19.22. 

30 Example 7 

Preparation of Methyl ((2-acetyl-5-mercapto)phenoxy (acetate 
Step 1. Ethyl (2-acetyl-5-(((dimethylamino)carbonyl)thio)phenoxy)acetate 

To a suspension of the phenol from Step 2 of Example 6 (20 g) in anhydrous dimethyl formamide (200 
ml) under an atmosphere of nitrogen, was added 99% NaH (1.36 g). After stirring 15 minutes at ambient 
35 temperature ethyl bromoacetate (1 1.2 ml) was added and the mixture was stirred 2 hours more. Water (600 
ml) was added and the mixture was extracted with ether (4 x 200 ml). The combined extracts were washed 
with water (2 x 200 ml) dried (NaaSOJ and reduced to dryness. Chromatography of the residue on silica gel 
provided the title compound m.p. 68—69°. 

Analysis, calculated: C, 55.37; H, 4.89; N, 4.30; S, 9.86 
40 Observed: C, 55.39; H, 4.92; N, 4.16; S, 9.77. 

Step 2. (2-Acetyl-5-(((dimethylamino)carbonyl)th?o)phenoxy)acetic acid 

A solution of the diester from Step 1 (1.0 g) in THF (17 ml) was treated with 0.2N NaOH (17 ml) and 
stirred 5 minutes at ambient tempratu re. The mixture was diluted with water (50 ml) acidified with 12N HCI 
45 and the mixture was extracted with CH 2 CI 2 (2 x 100 ml). The extracts were washed with water, dried 
(Na 2 S0 4 ) and reduced to dryness to provide the title compound, m.p. 173 — 174°. 

Analysis, calculated: C, 52.51 ; H, 5.09; N, 4.71 ; S, 10.79 

Observed: C, 52.33; H, 5.05; N, 4.58; S, 10.60. 

50 Step 3. (2-Acetyl-5-mercaptophenoxy)acetic acid 

A solution of the product from Step 1 (4.5 g) (or alternatively a similar equivalent of the compound 
from Step 2) in methanol (33 ml) and 1N NaOH (33 ml) was refluxed in a N 2 atmosphere for 18 hours. The 
mixture was cooled, diluted with water (100 ml), acidified with 12N HCI, and extracted with ethyl acetate (3 
x 100 ml). The combined organic extracts were washed with saturated brine, dried (IMa 2 S0 4 ) and reduced 
55 to dryness to yield the title compound, m.p. 149 — 150°. 
Analysis, calculated: C, 53.08; H, 4.46; S, 14.17 
Observed: C, 52.83; H, 4.46; S, 13.73. 



50 step 4. Methyl((2-acetyl-5-mercapto)phenoxy)acetate 

The product from Step 3 (1.7 g) was dissolved in a mixture of anhydrous HCI (1.53 g) and methanol (17 
ml) and left 5 minutes at room temperature. The solvents were removed in vacuo and the residue was 
dissolved in CH 2 CI 2 , washed with water, dried (Na 2 S0 4 ) and reduced to dryness to provide the title 
compound, m.p. 75—77°. 
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Example 8 

Preparation of Methyl 3-memyl-6-mercapto-benzofuran-2-carboxylate 
Step 1. Ethyl 6-(((dimethylamino)carbonyl)thio)-3-methyl-benzofuran-2-carboxylate 

The ester from Step 1 of Example 7 (10 g) in dry toluene (160 ml) was treated with 1,5-diazabicyclo- 
5 [3.4.0]nonene-5 (DBN) (4.6 ml) and the mixture is refluxed under a Dean Stark water separator for 18 hours. 
The mixture was reduced to dryness and the residue was chromatographed on silica gel to provide the title 
compound, m.p. 112 — 114°. 

Analysis, calculated: C, 58.61 ; H, 5.58; N, 4.56; S f 10.43 
Observed: 0,58.80; H, 5.63; N, 4.53; S, 10.13. 

10 

Step 2. 6-(((dimethylamino)carbonyl)thio)-3-methyi-benzofuran-2-carboxylic acid 

A suspension of the ester from Step 1 above (0.8 g) in THF (14 ml) was treated with 0.2N NaOH (14.3 ml) 
and methanol (1 ml) at room temperature for 18 hours. The mixture was diluted with water, acidified with 
12N HCI and extracted with ethyl acetate (3 x 50 ml). The combined extracts were washed with water (2 x 
is 50 ml), dried (Na 2 S0 4 ) and reduced to dryness in vacuo to provide the title compound, m.p. 188—190°. 
Analysis, calculated: C, 55.90; H, 4.69; N, 5.02; S, 11.48 
Observed: C, 55.77; H, 4.85; N, 5.00; S, 11.26. 

Step 3. 6-Mercapto-3-methyl-benzofuran-2-carboxylic acid 
20 Following the general procedure described in Step 3 of Example 7 but substituting an equivalent 

amount of the compound from Step 1 above (3.59 g) (or alternatively an equivalent amount of the 

compound from Step 2) for (2-acetyl-5(((dimethylamino)carbonyl)thio)-phenoxy)acetic acid was obtained 

the title compound, m.p. 230—232°. 

Analysis, calculated: C, 57.68; H, 3.87; S, 15.40 
25 Observed: C, 57.78; H, 4.20; S, 15.48. 

Step 4. Methyl 6-mercapto-3-methyl-2-benzofurancarboxylate 

Following the general procedure described in Step 4 of Example 7 but substituting an equivalent 
amount of the acid from Step 3 above for (2-acetyl-5-mercaptophenoxy)acetic acid, except that the mixture 
30 was left to stand for 18 hours instead of 5 minutes, to provide the title compound, m.p. 1 18—120°. 

Analysis, calculated: C, 59.44; H, 4.54; S, 14.43 

Observed: C, 59.54; H, 4.79; S, 14.18. 

• Example 9 

35 Preparation of Methyl 7-mercapto-2-methoxyquinoline-3-carboxylate 

Step 1. 3-{((4-Methoxyphenyl)methyl)thio)analine 

Sodium hydride (99%, 8.22 g) was added in portions of a stirred solution of 3-aminothiophenol (44.23 

g) in dry DMF (1 32 ml) at 0°. After 30 minutes a solution of 4-methoxybenzyl chloride (53.61 g) in acetonitrile 

(132 ml) was added dropwise and the mixture was stirred 30 minutes at 0° and 1 hour more at ambient 
40 temperature. The mixture was poured into ice-water (200 ml) and the resulting solid was collected by 

filtration and dried in air to provide the title compound, m.p. 85 — 86°. 

Step 2. N-(1,3-dioxo-3-ethoxy)propyl-3-(((4-methoxyphenyl)methyl)thio)analine 

The amine from Step 1 (250 g) and diethyl malonate (1.25 L) were stirred under a N 2 stream at 
45 170—180° for 2.5 hours. The volatile components were then removed by distillation in vacuo at 120°. The 
resulting melt was poured into t-butyl methyl ester (1 L) slowly with stirring, and the resulting solid was 
collected by filtration and washed with t-butyl methyl ether (250 ml) to provide the title compound, m.p. 
81—84°. 

50 Step 3. Ethyl 2-chloro-7-(4-methoxy-phenylmethylthio)quinoline-3-carboxylate 

A mixture of oxalyl chloride (23.42 g) and DMF (13.48 g) in CH 2 CI 2 (500 ml) was prepared and cooled to 
0°. The amide from Step 2 (33.1 g) was added and the mixture was stirred at ambient temperature for 48 
hours. The mixture was reduced to dryness and chromatographed on silica gel (eluting with ethyl 
acetate:hexane 1:1) to provide the title compound, m.p. 110—112°. 

55 

Step 4. Methyl 2-Methoxy-7-(((4-methoxyphenyl)methyl)thio)quinoline-3-carboxylate 

The ester from Step 3 (7.76 g) was added to a solution of sodium (9.20 mg) in anhydrous methanol (50 
ml) and the resulting suspension was refluxed under an argon atmosphere for 75 minutes. The mixture was 
cooled, diluted with CH 2 CI 2 (200 ml), washed with water (3 x 50 ml) and reduced to dryness to provide the 
60 title compound, m.p. 133 — 134.5°. 

Analysis, calculated: C, 65.01 ; H, 5.18; N, 3.79; S, 8.68 
Observed: C, 65.07; H, 5.06; N, 3.72; S, 8.43. 

Step 5. Methyl 7-mercapto-2-methoxyquinoline-3-carboxylate 
65 A mixture of the ester from Step 4 (2.77 g), 90% formic acid (70 ml) and mercuric acetate (7.17 g) was 
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stirred under an argon atmosphere at ambient temperature for 3 hours. The reaction mixture was poured 
into a mixture of water (350 mi) and CH 2 CI 2 (700 ml) and H 2 S gas was passed through the vigorously stirred 
mixture for 5 minutes. The organic phase was separated, filtered through celite, washed with water, dried 
(MgSOJ and reduced to dryness to provide the title compound, m.p. 103^105°. 

Analysis, calculated: C, 57.81 ; H, 4.45; N, 5.62; S, 12.86 

Observed: C, 57.94; H, 4.40; N, 5.35; S, 12.81. 

Example 10 

Preparation of n-Butyl 2-n-butoxy-7-mercaptoquinoline-3-carboxylate 

Following the methodology described in Example 9 but substituting an equivalent amount of n-butanol 
for methanol in Step 4 was obtained sequentially: 

n-butyl 2-n-butoxy-7-(4-methoxyphenylmethylthio)quinoline-3-carboxylate, as an oil. 

Analysis, calculated: C, 68.00; H, 7.08; N, 3.17; S, 7.26 

Observed: C, 68.18; H, 6.71; N, 3.00; S, 6.97; 

and n-butyl 2-n-butoxy-7-mercapto-3-quinolinecarboxylate as an oil, NMR (CDCI 3 ): 1 :0 (6H, t), 1.2—1.9 
(8H, m), 4.4 {4H, m), 7.16 {1H, dd), 7.58 (1H, d), 8.38 (1H, S). 

Example 11 

Preparation of Methyl 7-mercapto-4-methyl-2-oxo-8-n-propyl-2H-1-benzopyran-3-acetate 
Step 1. Methyl 7-hydroxy-4-methyl-2-oxo-2H-1-benzopyran-3-acetate 

7-Hydroxy-2-oxo-2H-l-benzopyran-3-acetic acid (see C.A. 64, 15826f) was dissolved in a mixture of HCI 
(gas) (10 g) and anhydrous methanol (90 ml) and left 1 hour at room temperature. The resulting crystals 
were collected by filtration and washed with ether to provide the title compound, m.p. 194—196°. 

Step 2. Methyl (2-propenyloxy-4-methyl-2-oxo-2H-1-benzopyran-3-acetate 

The ester from Step 1 (500 mg) was added to a suspension of NaH (98%, 58 mg) in anhydrous DMF (5 
ml) and the mixture was stirred 30 minutes at ambient temperature. Ally! bromide (262 *il) was added and 
the mixture was heated at 70° for 3 hours. The mixture was cooled, poured into water (20 ml) and HCI (2 
equivalents) and the solution was extracted with ether (2 x 50 ml). The extracts were washed with water (2 
x 50 ml), dried (Na 2 S0 4 ), reduced to dryness and chromatographed on silica gel (eluting with ethyl acetate- 
hexane 1:2) to provide the' title compound, m.p. 72—73°. 

Analysis, calculated: C, 66.66; H, 5.60. 

Observed: C, 66.73; H, 5.69. 

Step 3. Methyl 7-hydroxy-4-methyl-2-oxo-8-(2-propenyl)-2H-1-benzopyran-3-acetate 

The ether from Step 2 (35.9 g) was refluxed in dichlorobenzene (50 ml) under N 2 atmosphere for 18 

hour. The mixture was cooled, diluted with hexane and the resulting crystals were collected by filtration. 

Trituration with ether and filtration of the resulting solid gave the title compound, m.p. 160—162°. 
Analysis, calculated: C, 66.66; H, 5.60. 
Observed: C, 66.54; H, 5.45. 

Step 4. Methyl 7-hydroxy-4-methyl-2-oxo-8-propyl-2H-1-benzopyran-3-acetate 

The phenol from Step 3 (23 g) was hydrogenated in methanol (700 ml) under 50 psi H 2 pressure in the 
presence of 5% palladium on charcoal (2 g) for 1 hour. The catalyst was removed by filtration over celite 
and the solvent was removed to provide the title compound, m.p. 160 — 162°. 

Analysis, calculated: C, 66.19; H, 6.25. 

Observed: C, 66.34; H, 6.04. 

Step 5. Methyl 7-((dimethyiamino)thioxomethoxy)-4-methyl-2-oxo^-propyl-2H-1-benzopyran-3-acetate 
Following the general procedure described in Example 1, Step 1, but substituting an equivalent 

amount of the phenol from Step 4 above for ethyl-7-hydroxy-4-oxo-8-propyl-4H-1-benzopyran cacboxylate 

was obtained the title compound, m.p. 172 — 173°. 

Analysis, calculated: C, 60.46; H, 6.14; N, 3.71 ; S, 8.50. 
Observed: C, 60.46; H, 6.17; N,3.71; S, 7.95. 

Step 6. Methyl 7-(((dimethylamino)carbonylthio)-4-methyl-2-oxo-8-propyl-2H-1 -benzopyran-3-acetate 
Following the general procedure described in Example 1, Step 2, but substituting an equivalent 

amount of the ester from Step 5 above for ethyl (((dimethylamino)thioxo)methoxy)-4-oxo-8-propyl-4H-1- 

benzopyran-3-carboxylate, was obtained the title compound, m.p. 131 — 132°. 
Analysis, calculated: C, 60.46; H, 6.14; N, 3.71 ; S, 8.50. 
Observed: C, 60.57; H, 6.05; IM, 3.69; S, 8.29. 
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Step 7. Methyl 7-mercapto-4-methyl-2-oxo-8-propyl-2H-1-ben2opyran-3-acetate 

Following the procedure described in Example 1, Step 2, but substituting the ester from Step 6 above 
for ethyl 4-oxo-8-propyl-7-(((dimethylamino)carbonyl)thio)-4H-1-benzopyran-2-carboxylate, and after 
chromatography of the collected solid on silica gel was obtained the title compound, directly, m.p. 
133 134°. 

Analysis, calculated: C, 62.72; H, 5.92; S, 10.47 
Observed: C, 62.74; H, 5.68; S, 10.38. 

Example 12 

Preparation of 3-((3-Methoxy-1,3^ioxopropyl)amino)phenylmercaptan 
A mixture of 3-aminothiophenol (5.0 g) and diethyl malonate (6.41 g) was heated under a nitrogen 

atmosphere for 2 hours at from 165° to 170°C. The mixture was chromatographed on silica gel to obtain the 

title compound, m.p. 52°— 54°. 

Analysis, calculated: C, 55.21; H, 5.47; N, 5.85; S, 13.39. 
Observed: C, 54.64; H, 5.41; N, 5.80; S, 13.02. 

Examples 13—125 describe the preparation of the novel compounds of the instant invention. 

Example 13 

Preparation of D / L-Erythro-6-(2-carboxyethylthio)-5-hydroxy-6-phenyl-hexanoic acid bis-(dicyclohexyl- 

ammonium) salt 

Step 7. (E)- and (Z)-6-Phenyl-5-hexenoic acid methyl esters 

4-(Carboxybutyl)triphenylphosphonium bromide (41.8 g) was added in portions to a suspension of 
potassium t-butoxide (26.4 g) in anhydrous tetrahydrofuran (THF) (500 ml) at 0° under N 2 atmosphere. The 
mixture was stirred 45 minutes at 0° and the benzaldehyde (10 g) was added dropwise over 30 minutes and 
the mixture was stirred an additional 45 minutes, then diluted with water (500 ml) and washed with CHCI 3 
(500 ml). The CHCI 3 extract was washed with water and the combined aqueous phases were acidified with 
12N HCI and then extracted with ethyl acetate (3 x 400 ml), the extracts were washed with water and dried 
(Na 2 S0 4 ) and reduced to dryness. The residue was purified by chromatography on silica gel to yield (E) and 
(Z)-6-phenyl-5-hexenoic acid as. a mixture which was esterified in anhydrous diethyl ether with excess 
diazomethane to yield the title mixture of compounds as an oil. NMR (60 MHz) (CDCI 3 ): 1.7—2.6 (H, m), 3.60, 
3.63 (3H, 2S), 5.4—6.6 (2H, m), 7.30 (5H, broad s). 

Step 2. D,L-E- and Z-5,6-Epoxyr6-phenylhexanoic acid methyl esters 

The mixture of esters from Step 1 (5.20 g) was dissolved in CH 2 CI 2 (250 ml) and cooled to 0°. A solution 
of 85% m-chloroperbenzoic acid (7.76 g) in CH 2 CI 2 (1 50 ml) was added and the mixture was stirred 22 hours 
at ambient temperature. 10 percent aqueous Na 2 S0 4 (50 ml) was added, and then the mixture was 
extracted with 5% Na 2 C0 3 (200 ml) water (200 ml), dried over Na 2 S0 4 and reduced to dryness. The resulting 
oil was purified by chromatography on silica gel to provide: 

D,L-(Z)-5,6-epoxy-6-phenylhexanoic acid methyl ester as an oil, NMR (60 MHz) (CDCI 3 ): 1.3—2.5 (6H, 
m). 3.16 (1H, m), 3.60 (3H, s), 4.05 (1H, d, J— 4Hz), 7.26 (5H, s); and 

D,L-(E)-5,6-epoxy-6-phenylhexanoic acid methyl ester as an oil, NMR (60 MHz) (CDCI 3 ): 1.70 (4H, m), 
2.30 (2H, m), 2.85 (1H # m), 3.60 (1H, d, J— 2Hz), 3.66 (3H, s), 7.30 (5H, s). 

Step 3. D,L-Erythro-epsilon-(2-carboxyethylthio)-delta-hydroxyphenyIhexanoic acid dimethyl ester 

D,L-(E)-5,6-epoxy-6-phenylhexanoic acid methyl ester from Step 2 (700 mg) in anhydrous MeOH (1.85 
ml) and triethylamine (1.93 ml) was treated under N 2 atmosphere with methyl 3-mercapto propionate (1 .15 
ml) at ambient temperature for 5 days. The mixture was reduced to dryness and purified on silica gel to 
provide the title compound as an oil: NMR (60 MHz) (CDCI 3 ): 1.7 (4H, m), 2.2—2.8 (6H, m), 3.68 (6H, s), 3.90 
(2H, m), 7.34 (5H, s). 

Step 4. D,L-Erythro-epsilon-(2-carboxyethylthio)-delta-hydroxy-6-phenylhexanoic acid bis-(dicyclohexyl- 
ammonium) salt 

The diester from Step 3 (846 mg) in THF (30 ml) was stirred with 0.2N LiOH (31.1 ml) for 2 hours at 
ambient temperature. The mixture was diluted with water (30 ml), acidified with 12N HCI, and extracted 
with ethyl acetate (2 x 75 ml). The extracts were washed with brine, dried (Na 2 S0 4 ) and reduced to dryness. 
The residue was dissolved in CH 2 CI 2 (20 ml) and treated with dicyclohexylamine (0.96 ml). The mixture was 
reduced to dryness and the residue was recrystallized from methanol-ethyl acetate to provide the title 

compound, m.p. 123—125°. 

Analysis, calculated: C, 67.39; H, 10.15; N, 4.05; S, 4.61. 
Observed: C, 67.64; H,9.84; N, 4.05; S, 4.43. 

Example 14 

Step 1. 5S,6R and 5R,6S-5-hydroxy-6-S-(N-trrfluoroacetylglutathionyl)hexanoic acid trimethyl ester 

Following the procedure of Example 13, Step 3, but substituting an equivalent N-trifluoroacetyl- 
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glutathione dimethyl ester for methyl 2-mercaptoacetate, was obtained the title compound. 
Analysis, calculated: C, 49.76; H, 5.57; N f 6.45; S, 4.92. 
Observed: C, 49.66; H, 5.53; N # 6.49; S, 5.08. 

s Step 2. The product from Step 1 (500 mg) was treated in a methanol (5 ml) with 0.204N NaOH (15.05 ml) 
with stirring at ambient temperature overnight The mixture was reduced to dryness under high vacuum to 
provide the title compound, as a trihydrate containing one equivalent of sodium trifluoroacetate. 
Analysis, calculated: C, 37.45; H, 4.45; N, 5.46; S, 4.17. 
Observed: C, 37.40; H, 4.50; N, 5.32; S,4.33. 

to 

Example 15 

Preparation of Methyl epsilon-(butylthio)-(4-nonylbenzene)hexanoate 
Step 1. Methyl epsilon-oxo-(4-n-nonylphenyl)hexanoate 

To methyl (5-chloroformyOpentanoate (5.02 ml) was added to a stirred suspension of anhydrous 
*s aluminum chloride (9.26 g) in anhydrous 1,2-dichloroethane and the mixture stirred under N 2 atmosphere 
at ambient temperature for 5 minutes. 1-Phenylnonane (6.9 ml) was added and after 5 minutes the mixture 
was poured into water. The mixture was extracted with CH 2 CI 2 (3 x 100 ml) and the combined organic 
phases were washed with brine, dried (Na 2 S0 4 ) and reduced to dryness to provide the title compound, m.p. 
38—39°. 

20 

Step 2. Methyl epsilon-hydroxy-(4-n-nonylphenyl)hexanoate 

The ketone from Step 1 (9.19 g) was stirred in methanol (70 ml) and sodium borohydride (1.36 g) was 
added in portions. The mixture was poured into saturated NH 4 CI solution, and extracted with CH 2 CI 2 (3 x 
100 ml). The organic phases were washed with water, dried (Na 2 S0 4 ) and reduced to dryness to provide the 
25 title compound as an oil. 

Analysis, calculated: C, 75.81; H, 10.41. 

NMR (90 MHz) (CDCI 3 ) 0.85 (3H, t), 1.1—1.9 (20H, m), 2.26 (2H, t), 2.60 (3H, t and s, 1H exchanged by 
D 2 0), 3.60 (3H, S), 4.57 (1H, t), 7.15 (4H, q). 

^° Step 3. Methyl epsilon-butylthio-4-nonylbenzenehexanoate 

The alcohol from Step 2 (2.0 g) was dissolved in anhydrous 1,2-dichloroethane (20 ml); zinc iodide (367 
mg) and n-butylmercaptan (1.23 ml) was added and the mixture was stirred 19 hours at ambient 
temperature. The mixture was reduced to dryness and the residue was chromatographed on silica gel to 
provide the title compound as an oil. 
35 Analysis, calculated: C, 74.23; H, 10.54; S, 7.62 
Observed: C r 73.86; H, 10.75; S, 7.30. 

Example 16 

Preparation of Sodium epsilon-(phenylthio)-4-nonyl-benzenehexanoate 
40 Step 1. Methyl epsilon-(phenylthio)-4-nonyl-benzenehexanoate 

Following the procedure described in Example 15, but substituting an equivalent amount of phenyl- 
thiotrimethylsilane for n-butylmercaptan in Step 3, was obtained the title compound as an oil. 
Analysis, calculated: C, 76.31 ; H, 9.15; S, 7.28. 
Observed: C, 76.36; H, 9.30; S, 7.39. 

45 

Step 2. Sodium epsilon-(phenylthio)-4-nonylbenzenehexanoate 

The ester from Step 1 (1.0 g) was dissolved in THF (10 ml), 2N Li OH (13.6 ml) was added and the 
mixture was stirred at ambient temperature for 18 hours. The mixture was diluted with water (30 ml) 
acidified with 6N HCI, and extracted with CH 2 CI 2 (3 x 50 ml). The organic phases were washed with brine 

50 and reduced to dryness. A portion of the residue (640 mg) in methanol (10 ml) was treated with 0.2N NaOH 
(9.8 ml) for 30 minutes. The methanol was removed by evaporation and the aqueous mixture was applied 
to a column of Amberlite XAD — 8. The column was washed with water until the effluent was neutral, then 
with methanol. The methanol washes were reduced to dryness to provide the title compound, as a foam. 
Analysis, calculated: C, 72.28; H, 8.31 ; S, 7.15. 

55 Observed: C, 71.80; H, 8.64; S, 6.84. 

Example 17 

Preparation of Methyl epsilon-((2-carboxyethyl)thio)-4-nonylbenzenehexanoate 
Following the procedure described in example 15 but substituting an equivalent amount of 3- 
60 mercaptopropionic acid for n-butylmercaptan in Step 3 was obtained the title compound, as an oil. 
Analysis, calculated: C, 68.76; H, 9.23; S, 7.34. 
Observed: 0,68.44; H, 9.83; S, 7.20. 
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Example 18 

Preparation of Methyl epsilon-((3-methoxy-3-oxopropyl)thio)-4-nonylben2enehexanoate 
Following the procedure described in Example 15 but substituting an equivalent amount of methyl 3- 
mercaptopropionate for n -butyl mercaptan in Step 3 was obtained the title compound as an oil. 
Analysis, calculated: C, 69.29; H, 9.39; S, 7.12. 
Observed: C, 69.53; H, 10.07; S, 6.98. 

Example 19 

Preparation of Epsilon-((2-carboxyethyl)thio)-4-nonylbenzenehexanoic acid 
The esterfrom Example 17 (1.03 g) was dissolved in THF (15 ml) and 0.2N LiOH (25.2 ml) and stirred 18 
hours at ambient temperature. The mixture was diluted with water (20 ml), acidified with 6N HCI and 
extracted with CH 2 CI 2 (3 x 50 ml). The combined organic phases were washed with brine, dried (Na 2 S0 4 ) 
and reduced to dryness to provide the title compound, m.p. 61 — 62°. 
Analysis, calculated: C, 68.20; H, 9.06; S, 7.59. 
Observed: C, 68.91; H, 9.39; S, 7.21. 

Example 20 

Preparation of Epsilon-((3-methoxy-3-oxopropyl)thio)-4-nonylbenzenehexanoic acid 
Step /. EpsiIon-hydroxy-(4-n-nonyl benzene) hexanoic acid 

The ester from Example 15, Step 2, (2.0 g) was dissolved in THF (80 ml) and 0.2N LiOH (35 ml) and 
stirred 18 hours at ambient temperature. The mixture was diluted with water (200 ml), acidified and 
extracted with CH 2 CI 2 (3 x 160 ml). The combined organic extracts were washed with brine, dried (Na 2 S0 4 ) 
and reduced to dryness to provide the title compound as an oil. NMR (CDCI 3 ): 0.87 (3H, m), 1.2—1.9 (20H, 
m), 2.27 (2H, t), 2.58 (2H, t), 4.68 (1H, t), 6.95 (2H, broad s, exchanged by D 2 0), 7.18 (4H r m). 

Step 2. Epsilon-(3-methoxy-3-oxo-propyl)thio)-4-n-nonyl-benzene phenyl hexanoic acid 

Following the procedure described in Example 15 but substituting an equivalent amount of the acid 
from Step 1 above for methyl epsilon-hydroxy-4-n-nonylbenzenehexanoate and substituting an equivalent 
amount of methyl 3-mercaptopropionate for n-buty I mercaptan in Step 3, was obtained the title compound, 
as an oil. 

Analysis, calculated: C, 68.26; H, 9,23; S, 7.34. 
Observed: C, 68.68; H, 9.51; S, 7.12. 

Example 21 

Preparation of Methyl 7-((6-Methoxy-6-oxo-1-(4-nonylphenyl)hexyl)thio)-4-oxo-8-propyl-4H-1-benzopyran- 

2-carboxylate 

Following the procedure described in Example 15 but substituting an equivalent amount of methyl 7- 
mercapto-8-propyl-2-oxo-4H-1-benzopyran-2-carboxylate for n-buty I mercaptan in Step 3, was obtained the 

title compound, as an oil. 

Analysis, calculated: C71.02; H, 7.95; S, 5.27. 
Observed: C, 70.98; H, 8.37; S, 4.97. 

Example 22 

Preparation of 7-{5-Carboxy-1-(4-nonylphenyl)pentyl)-4-oxo-8-propyl-4H-1-benzopyran-2-carboxylic acid 

disodium salt monohydrate 
Following the procedure described in Example 16, Step 2, but substituting an equivalent amount of the 
diester from Example 21 in place of methyl epsilon-(phenylthio)-4-nonylbenzenehexanoate, and using 
twice the equivalent amount of 0.2 N LiOH, was obtained the title compound as an amorphous solid, m.p. 
300°. 

Analysis, calculated: C, 65.53; H, 6.90; S, 4.99. 
Observed: C, 63.81; H, 7.15; S, 4.57. 

Example 23 

Preparation of Methyl 7-((6-methoxy-6-oxo-1-(4-nony I phenyl )hexyl)th io-4-oxo-4H-1 -benzopyran-2- 

carboxylate 

Following the procedure described in Example 15 but substituting an equivalent amount of methyl 7- 
mercapto-4-oxo-4H-1-benzopyran-2-carboxylate for 2-butyl mercaptan, was obtained the title compound 
as an oil. 

Analysis, calculated: C, 69.94; H, 4.69; S, 6.59. . 
Observed: C, 69.87; H, 7.48; S, 6.76. 

Example 24 

Preparation of 7-(5-carboxy-1-(4-nonylphenyl)pentyl)thio-4-oxo-4H-1-benzopyran-2-carboxylic acid 

disodium salt hemihydrate 
The diester from Example 23, (1.9 g) was stirred in THF (41 ml) and 0.2N NaOH (41 ml) at ambient 
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temperature for 18 hours. The mixture was concentrated in vacuo to remove theTHFand applied to column 
of Amberlite XAD — 8 resin and the column was washed with water until the effluent was neutral. Eluting 
with ethanol gave after concentration to dryness of the effluent, the title compound, m.p. 318° (decomp.). 
Analysis, calculated: C, 62,93; H, 6.30; S, 5.41. 
5 Observed: C, 62.95; H, 6.29; S, 5.07. 

Example 25 

Preparation of Methyl 7-{5-carboxy-1-(4-nonylphenylpenyl)thio-8-propyl-4-oxo-4H-1-benzopyran-2- 

carboxylate 

ro Following the procedure described in Example 20, but substituting an equivalent amount of methyl 4- 
oxo-7-mercapto-8-n-propyl-4H-1-benzopyran-2-carboxylate for methyl 2-mercaptoacetate in Step 2, was 
obtained the title compound, as a foam. 

Analysis, calculated: C, 70.67; H, 7.80; S, 5.39. 
Observed: C, 71.04; H, 7.58; S, 5.12. 

15 

Example 26 

Preparation of Epsilon (S) and epsilon (R)-epsilon-(L-cysteinyl)-(4-n-nonylphenyl)hexanoic acid 
Step 1. Epsilon (S) and epsilon {R)-epsiIon-(N-trifluoroacetyicysteinyl)-6-(4-n-nonylphenyl)hexanoic acid 
dimethyl ester 

20 Following the procedure described in Example 15, but substituting an equivalent amount of N- 
trifluoroacetylcysteine methyl ester for n-butyl mercaptan in Step 3 was obtained the title compounds 
which were separated by chromatography on silica gel eluting with ethyl acetate: hexane (1 :2) to yield the 
less polar Isomer (isomer 1 ) as an oil. 

Analysis, calculated: C, 59.87; H, 7.54; S, 5.71. 
25 Observed: 0,59.91; H, 7.58; S, 5.63. 

And the more polar isomer (isomer 2) as an oil. 

Analysis, calculated: C, 59.87; H, 7.54; S, 5.71. 
Observed: C, 60.1 1 ; H, 7.61 ; S, 5.68. 

30 Step Z S (6-Methoxy-1-(4-nonylphenyl)-6-oxohexyl)-L-cysteine disodium salt hemihydrate (diastereo- 
isomer I) 

Following the procedure described in Example 24, but substituting an equivalent amount of the isomer 
1 from Step 2 above for methyl 7-{(6-rnethoxy-6-oxo-1-(4-nony I phenyl )hexyl )thio-4-oxo-4H-1 -benzopyra n- 
2-carboxylate, and using four equivalents of 0.2N NaOH in place of the described amount of NaOH, was 
35 obtained the title compound as an amorphous solid. 

Analysis, calculated: C, 58.75; H, 7.60; S, 6.53. 
Observed: C, 58.69; H, 7.92; S, 6.23. 

Step 3. S (6-Methoxy-1-(4-nonylphenyl)-6-oxohexyl)-L-cysteine disodium salt hemihydrate (diastereo- 
40 isomer II) 

Isomer 2 from Step 1 treated as in Step'2 above provided the title compound as an amorphous solid. 
Analysis, calculated: C, 59.84; H, 7.74; S, 6.66. 
Observed: C, 59.78; H, 7.97; S, 6.35. 

45 Example 27 

Preparation of Epsilon S and epsilon R-epsilon-L-cysteinylglycyl-(4-n-nonvlphenyl)hexanoic acid disodium 

salt 

Step 1. Epsilon S and epsilon R-epsilon-N-trifluoroacetyl-L-cysteinylglycyl)-(4-nonylphenyl)hexanoic acid 
dimethyl ester 

so Following the procedure described in Example 15 but substituting an equivalent amount of N-trifiuoro- 
acetylcysteinylglycine methyl ester for n-butyl mercaptan was obtained the title mixture of diastereomers 
as an oil. 

Analysis, calculated: C, 58.23; H, 7.33; S, 5.18. 
Observed: C, 57.91; H, 7.51; S, 5.02. 

55 

Step 2. Epsilon S and epsilon R-epsilon-cysteinylglycyH4-n-nonylphenyi)hexanoic acid disodium salt 
sesterhydrate 

Following the procedure described in Example 26, but substituting an equivalent amount of the diester 
from Step 1 above for epsilon-(N-trifluoroacetylcysteinylW4-n-nonyl phenyl )hexanoic acid dimethyl ester 
so was obtained the title mixture of diastereomers as an amorphous solid. 
Analysis, calculated: C, 53.50; H, 7.77; S, 5.49. 
Observed: C, 53.49; H, 7.35; S, 4.89. 
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Example 28 

Preparation of D,L-«3-amino-3-oxopropyl)thio)-(4-n-nonyl)phenyl)hexanoic acid sodium salt 

Following the procedure described in Example 16 but substituting an equivalent amount of 3- 
mercaptopropionamide for phenylthiotrimethylsilane in Step 1 was obtained, sequentially methyl epsilon- 
((3-amino-3-oxopropyl)thio-4-nonylbenzenehexanoate, m.p. 23°. 

Analysis, calculated: C, 68.92; H,9.49; N, 3.22; S, 7.36. 

Observed: C f 68.61; H, 9.53; N, 2.92; S, 7.30. 

and the title compound; m.p. 131—133°. 

Analysis, calculated: C, 64.98; H, 8.63; N,3.16; S, 7.23. 

Observed: C, 65.27; H, 8.88; N, 2.81; S, 6.75. 

Example 29 

Preparation of Methyl 4-nonyl-epsilon-((2-((trifluoroacetyl)amino)ethyl)thio)benzenehexanoate 
Following the procedure described in Example 15 but substituting an equivalent amount of N-(2- 
mercaptoethyOtrifiuoroacetamide for n -butyl mercaptan was obtained the title compound as an oil. 
Analysis, calculated: C, 62.00; H, 8.01; N, 2.78; S, 6.37. 
Observed: C, 62.03; H, 8.14; N, 2.96; S, 6.28. 

Example 30 

Preparation of Epsilon-((4-acetyl-3-hydroxyphenyl)thio)-4-nonylbenzenehexanoic acid sodium salt 
Following the procedure described in Example 16 but substituting an equivalent amount of 3-hydroxy- 
4-acetylphenylmercaptan for phenylthiotrimethylsilane was obtained the title compound as a foam. 
Analysis, calculated: C, 68.74; H, 7.76; S, 6.32. 
Observed: C, 68.58; H, 7.89; S, 5.59. 

Example 31 

Preparation of Methyl epsiion-((3-carboxyphenyl)thio)-4-nonylbenzenehexanoate 
Following the procedure described in Example 15 but substituting an equivalent amount of 3- 
mercaptobenzoic acid in place of n-butylmercaptan was obtained the title compound. NMR (CDCI 3 ): 
0,8—2.5 (27H, m); 3.5 (3H, s); 4.1 (1H, t); 6.9—7.8 (8H, m). Mass spectrum: m/e 470 (M + ). 

Example 32 

Preparation of Epsilon-((3-ca rboxy phenyl )thio)-4-nonylbenzenehexanoic acid 
Following the procedure described in Example 19 but substituting an equivalent amount of the ester 
from Example 31, for methyl epsilon-((2-carboxyethylthio)-4-nonylbenzenehexanoate obtained the title 
compound as an oil. NMR (CDCI 3 ): 0.8—2.5 (27H, m); 4.1 (1H, t); 6.9—7.8 (8H, m). 

Example 33 

Preparation of D,L-Epsilon-((4-carboxyphenyl)thio)-4-nonylbenzenehexanoic acid 
Following the procedure described in Example 15 but substituting an equivalent amount of 4- 
mercaptobenzoic acid for n-butylmercaptan was obtained D,L-epsilon-((4-carboxyphenyl)thio)-(4-n-nonyl- 
phenyi)hexanoic acid dimethyl ester. This diester was treated as described in Example 19, substituting an 
equivalent amount for epsilon-((2-carboxyethyl)thio)-4-nonylbenzenehexanoate, and utilizing double the 
equivalent amount of 0.2N LiOH, was obtained the title compound, m.p. 145°. 
Analysis, calculated: C, 71.45; H, 8.14; S, 6.81. 
Observed: C, 71.08; H, 8.02; S, 6.93. 

Example 34 

Preparation of D,L-7M5-carboxy-1-(4-nonylphenyl)pentyloxy)-4-oxo-4H-1-benzo-pyran)-2-carboxylic acid 
dlsodium salt 

Step /. D,L-methyl7-(6-methoxy-4-oxo-H4-nonylphenyl)hexyloxy)-4-oxo-4H-1-benzo-pyran)-2- 
ca rboxy late 

A mixture of methyl epsilon-hydroxy-(4-n-nonylphenyl)-hexanoate (2.0 g), 7-hydroxy-4-oxo-4H-1 - 
benzopyran-2-carboxyiic add (1.35 g) and diethylazodicarboxylate (2.0 g) in anhydrous THF (70 ml) was 
cooled to 0°and triphenylphosphine (3.0 g) was added. The mixture was stirred 30 minutes at 0°, 1 hour at 
ambient temperature, concentrated to an oil and purified by chromatography on silica gel to provide the 
title compound as an oil. 

Analysis, calculated: C, 72.32; H, 7.85. 

Observed: C, 72.35; H, 7.84. 

StepZ D,L-7-(5<arboxy-1-nonylphenyl)pentyloxy)^xo^H-1-benzopyrano-2-wrboxylicaciddisodium 
salt 

The diester from above (1 g) was dissolved in 18 ml THF and 18 ml 0.2N NaOH and stirred 48 hours 
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under N 2 atmosphere. The mixture was reduced to dryness to provide the title compound, m.p. 225° 
(decomp.). 

Analysis, calculated: C, 63.69; H, 6.55. 

Observed: C, 63.80; H, 6.57. 

5 

Example 35 

Preparation of D # L-Methylepsilon-{2,4-dinitro-5-fluoro-phenoxy)-4-nonylbenzenehexanoate 
A mixture of methyl epsilon-hydroxy-4-n-nonylbenzene hexanoate (3.5 g), and 1,5-difluoro-2,4-dinitro- 
benzene (2.8 g) and triethylamine (1.65 ml) was stirred together in dichloromethane (200 ml) for 48 hours at 
to ambient temperature. The mixture was reduced to dryness and purified by chromatography on silica gel to 
provide the title compound as an oil. 

Analysis, calculated: C, 63.14; H, 7.00; N, 5.26; F, 3.57. 
Observed: 0,62.96; H,7.11; N, 4.97; F, 3.89. 

/5 Example 36 

Preparation of D / L-Epsilon-(5-((2-carboxyethyl)amino)-2,4-dinitrophenoxy)-4-nonylbenzenehexanoic acid 
A mixture of the ester from Example 35 (1.51 g) and p-alanine (0.54 g) and 2N NaOH (10 ml) in THF (60 
ml) was stirred 2 days at ambient temperature. The mixture was acidified with 6N HCI, diluted with brine 
(100 ml) and extracted with chloroform (3 x 52 m). The organic layers were dried (Na 2 S0 4 ), reduced to 
20 dryness and chromatographed on silica gel to provide the title compound, as an oil. 
Analysis, calculated: 0,61.31; H,7.03; N,7.16. 
Observed: 0,61.53; H, 7.00; N,7.81. 

Example 37 

25 Preparation of D,L-Epsilon-(5-mercapto-2,4-dinitrophenoxy)-4-nonylbenzenehexanoic acid monohydrate 
Step 7. D,L-Methylepsilon-(5-((3-oxo-3-aminopropyl)thio)-2,4-dinitrophenyloxy-4-nonyibenzene- 
hexanoate 

A mixture of the ester from Example 35 (1 g) and 3-mercaptopropionamide (0.25 g) and triethylamine 
(2.8 ml) in methanol (10 ml) was stirred at ambient temperature for 18 hours under N 2 atmosphere. The 
30 mixture was diluted with chloroform, washed with brine and reduced to dryness. The resulting oil was 
purified by chromatography on silica gel to provide the title compound: NMR (CDCI 3 ): 3.66 (3H, s), 5.48 (1 H, - 
m), 5.95 (2H, broad), 6.90 (1H, s), 7.30 (4H, m), 8.82 (1H, s). 

Step 2. D,L-epsilon-(5-mercapto-2,4-dinitro-phenoxy)-4-nonylbenzenehexanoic acid monohydrate 
35 The ester from Step 1 above (0.903 g) was stirred in THF (20 ml) and 1 N NaOH (4.4 ml) for 24 hours. The 
mixture was diluted with water, washed with ether-hexane, acidified with 6N HCI, and extracted with 
chloroform. The CHCI 3 extracts were dried (Na 2 S0 4 ) and reduced to dryness to yield an oil which was 
purified by chromatography on silica gel to provide the title compound as an oil. 
Analysis, calculated: 0,58.89; H, 6.95; N, 5.09; S, 5.82. 
40 Observed: 0,58.50; H, 6.63; N, 5.40; S, 6.36. 

Example 38 

Preparation of D,L-EpsiIon-hydroxy-(5-decylthiophene-2)-hexanoic acid 
Step 1. 2-n-Decylthiophene 

45 Thiophene (42 g) was added dropwise to a stirred solution of n-butyllithium (0.495 mol) in hexane (330 
ml) at -20° under N 2 atmosphere. The mixture was stirred 4 hours at -20° then 1-bromo-n-decane (110.6 g) 
in THF (50 ml) was added dropwise maintaining the temperature at -20°. The mixture was stirred 1 hour at 
-20° and 18 hours at ambient temperature then poured onto ice and extracted with ether. The ether 
extracts were washed with water, dried (Na 2 S0 4 ) and reduced to an oil which was distilled to provide the 

so title compound, b.p. 154° (15 mm). 

Step 2. D,L-Methyl epsilon-oxo-(5-decyithiophene-2)-hexanoate 

2-n-Decylthiophene (2 g) and methyl 5-(chloroformyl)penanoate (1.58 g) in benzene (15 ml) was cooled 
to 0° under N 2 atmosphere and stannous chloride (SnCIJ (2.29 g) was added dropwise to the stirred 
55 mixture. After 30 minutes the mixture was poured onto ice-brine mixture and extracted with ether. The 
organic extracts were washed with brine, dried (Na 2 S0 4 ) and reduced to dryness. The residue recrystallized 
from methanol gave the title compound, m.p. 43 — 44°. 

Step 3. D,L-Epsilon-oxo-(5-decylthiophene-2)-hexanoic acid 
60 The ester from Step 2 was hydrolyzed following the procedure described in Example 19 (substituting 
for an equivalent amount of methyl epsilon-(2-carboxyethylthio)-(4-n-nonylbenzene)hexanoate) to provide 
the title compound, m.p. 67 — 68°. 

Analysis, calculated: 0,68.14; H,9.15; S, 9.09. 

Observed: 0,68.45; H, 9.27; S, 9.16. 
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Step 4. D,L-Methyl-epsiIon-hydroxy-(5-decylthiophene-2)-hexanoate 

To the ester from Step 2 (3.3 g) in THF (300 ml) and methanol (150 ml) was added 0.4M CeCI, in 
methanol (25 ml) and then portionwise sodium borohydride (8 g). After 10 minutes water (500 ml) was 
added and the mixture was extracted with ether. The ether extracts were washed with brine, dried (Na 2 S0 4 ) 
and reduced to dryness. Chromatography on silica gel provided the title compound as an oil. 

Analysis, calculated: C v 68.44; H, 9.84; S, 8.69. 

Observed: C, 68.67; H, 9.75; S, 8.93. 

Step 5. D,L-Epsilon-hydroxy-(5-decylthiophene-2)-hexanoic acid 

Following the procedure described in Example 19, substituting the ester from Step 4 above for methyl 
epsilon-(2-carboxyethyIthio)-(4-n-nonylbenzene)hexanoate, was obtained the title compound as an oil. 

Analysis, calculated: C, 67.75; H, 9.67; S, 9.04. 

Observed: C, 66.46; H, 10.06; S, 8.87. 

Example 39 

Preparation of D,L-Methyl epsilon-(butylthio)-5-decyl-24hiophenehexanoate 
Following the procedure described in Example 15, Step 3 but substituting an equivalent amount of 

methyl epsilon-hydroxy-5-decyl-2-thiophenehexanoate for methyl epsilon-hydroxy-(4-n-nonyl phenyl )- 

hexanoate, was obtained the title compound as an oil. 
Analysis, calculated: C, 69.31; H, 10.05; S, 12.65. 
Observed: C, 68.75; H, 10.22; S, 13.85. 

Example 40 

Preparation of D,L-Epsilon-(butylthio)-5-decyl-2-thiophenehexanoic acid 
Following the procedure described in Example 19, but substituting an equivalent amount of the ester 
from Example 39 for methyl epsilon.(2-carboxyethylthio)-(4-n-nonylphenyl)hexanoate, was obtained the 

title compound as an oil. 

Analysis, calculated: C, 67.19; H, 10.36; S, 14.55. 
Observed: C, 67.55; H, 9.92; S, 15.03. 

Example 41 

Preparation of D,L-Methyl epsilon-(phenylthio)-5-decyl-2-thiophenehexanoate 
Following the procedure described in Example 39 but substituting an equivalent amount of thiophenol 
for n-butylmercaptan was obtained the title compound, as an oil. 
Analysis, calculated: C, 70.38; H, 8.75; S, 13.92. 
Observed: C, 70.49; H, 9.30; S, 13.59. 

Example 42 

Preparation of D,L-Epsilon-(phenylthio)-5-decyl-2-thiophenehexanoic acid 
Following the procedure described in Example 19 but substituting an equivalent amount of the ester 
from Example 41 for methyl epsilon-(2-carboxyethyl)thio-(4-n-nonylphenyl)hexanoate, was obtained the 

title compound as an oil. 

Analysis, calculated: C, 69.90; H, 8.57; S, 14.36. 
Observed: C, 69.65; H, 8.77; S, 13.72. 

Example 43 

Preparation of D,L-Methyl epsilon-((2-aminophenyl)thio)-5-decyl-2-thiophenehexanoate 
Following the procedure described in Example 39, but substituting an equivalent amount of 2-amino- 
phenylmercaptan for n-butylmercaptan was obtained the title compound as an oil. 
Analysis, calculated: C, 68.16; H, 8.69. 
Observed: C, 68.60; H, 9.22. 

Example 44 

Preparation of Epsilon-((2-a'minophenyl)thio)-5-decyl-2-thiophenecarboxylic acid monohydrate 
Following the procedure in Example 19 but substituting an equivalent amount of the ester from 
Example 42 for methyl epsilon-(2-carboxyethylthioH4-n-nonylphenyl)hexanoate, was obtained the title 

compound as an oil. 

Analysis, calculated: C, 65.09; H, 8.61; S, . . 
Observed: C, 65.68; H, 8.57; S, 12.41. 

Example 45 

Preparation of D,L-Epsilon-((4<arboxyphenyl)thio)-5-decyl-2-thiophenehexanoic acid 
Following the procedure described in Example 33 but substituting an equivalent amount of methyl 
epsilon hydroxy-5-n-decyl-2-thiophenehexanoate for methyl epsilon-hydroxy-(4-n-nonyl phenyl) hexanoate 
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was obtained methyl epsilon^(4-methoxycarbonyl)phenyl)thio)-5-decyl-2-thiophenehexanoate as an oil. 

Analysis, calculated: C, 67.14; H, 8.16; S, 12.36. 

Observed: C, 67.03; H r 8.41; S, 12.10. 

and subsequently, the title compound, m.p. 108 — 109°. 

Analysis, calculated: C, 66.08; H,7.81; S, 13.06. * 

Observed: C, 66.14; H, 7.94; S, 12.23. 

Example 46 

Preparation of D,L-Methyl-7-(((6-methoxy-6-oxo-1 (5-decyl-2-thienyl))hexyl)thio)-8-propyl-4-oxo-4H-1- 

benzopyran-2-carboxylate 
Following the procedure described in Example 23 but substituting an equivalent amount of methyl 
epsilon hydroxy-5-n-decyl-2-thiophenehexanoate for methyl epsilon-hydroxy-(4-n-nonyl phenyl) hexanoate 
was obtained the title compound, as an oil. NMR (CDCI 3 ): 0.8—2.3 (3H, m), 2.74 (2h, t) f 3.03 (2H, t), 3.65 (3H, 
s), 4.0 (3H, s), 4.5 (1H, t), 6.55 (2H, m), 7.05 (1H, s), 7.35 (1H, d), 7.90 (1H, d). 

Example 47 

Preparation of D,L-7-({(5Harboxy-1(5<iecyl-24hienyl)pentyl)thio-8-propyl-4-oxo-4H-1-benzopyran-2- 

carboxyiic acid 

Following the procedure described in Example 19, but substituting an equivalent amount of the diester 
from Example 46 for methyl epsilon-(2-carboxyethylthioW4-nonylphenyl)hexanoate and using double the 
equivalent amount of 0.2 N LiOH, was obtained the title compound, as an oil. 

Example 48 

Preparation of D,L-Erythro-epsilon-((2-carboxyethyl)thio)-delta-hydroxy-4-nonylbenzenehexanoic acid 

Following the procedure described in Example 13, but substituting an equivalent amount of 4-n-nonyl- 
benzaldehyde for benzaldehyde in Step 1 gave sequentially. 

A A mixture of E and Z methyl(4-n-nonyl phenyl l-delta-hexenoate as an oil: NMR (CDCI 3 ): 0.75—2.0 
(19H, m), 2.0—2.7 (6H, m), 3.60 (3H, s), 5.3—6.5 (2H, m), 7.13 (4H, m). 

and B. Methyl D,L-(E)-delta,epsilon-epoxy-(4-n-nonylphenyl)hexanoate as an oil: NMR (CDCI 3 ): 
0.75—2.0 (21H, m), 2.40 (2H, t), 2.56 (2H, t), 2.95 (1H, dt), 3.55 (1H, d, J=2Hz), 3.65 (3H, s), 7.15 (4H, m). 

and C. Methyl D, L-(Z)-delta, epsilon-epoxy)4-n-nonyl phenyl (hexanoate as an oil: NMR (CDCI 3 ): 
0.7—1.9 (21H, m), 2.28 (2H, t), 2.60 (2H, t), 3.15 (1H, m), 3.62 (3H, s), 4.00 (1H, d, J=4Hz), 7.17 (4H, m). 

and D. Methyl D,L-erythro-epsilon-{(3-methoxy-3-oxo-propyl )thio)-delta-hydroxy-{4-n-nony I phenyl )- 
hexanoate, as an oil: NMR (CDCl 3 ): 0.7—1.9 (21 H, m), 2.1—2.7 (9H, m), 3.65 (3H, s), 3.83 (3H, m), 7.16 (4H, q). 

and E The title compound was obtained by treating the diester D. (575 mg) in THF (15 ml) and 0.2N 
LiOH (15.4 ml), stirred at ambient temperature for 1—5 hours. The mixture was diluted with water (30 ml) 
acidified with 12 N HCI and extracted with CH 2 CI 2 . The organic extracts were washed with brine, dried 
(Na 2 S0 4 ), and reduced to dryness to provide the title compound, m.p. 71—72°. 

Analysis, calculated: C, 65.72; H, 8.73; S, 7.31. 

Observed: C, 65.37; H, 8.95; S, 7.01. 

Example 49 

Preparation of D,L-Threo-epsilon-((2-carboxyethyl)thio)-delta-hydroxy-4-nonylbenzenehexanoic acid 

disodium salt 

Following the procedure described in Example 13, but substituting an equivalent amount of methyl 
D,L-(Z)-delta,epsilon-epoxy-6-(4-n-nonylphenyl)hexanoate for methyl D,L-(E)-5,6-epoxy-6-phenyl- 
hexanoate in Step 3, was obtained sequentially: methyl D,L-threo<lelta-hydroxy-epsilon-((3-methoxy-3- 
oxo-propyl)thio)-(4-n-nonylphenyl) hexanoate as an oil. 

Analysis, calculated: C, 66.91 ; H, 9.09; S, 6.87. 

Observed: C, 67.11; H, 9.86; S, 6.62. 

and the title compound: as an amorphous solid. 

Analysis, calculated: C, 59.73; H, 7.52; S, 6.64. 

Observed: C, 59.54; H, 8.05; S, 6.38. 

Also obtained was methyl D,L-threo-delta-((3-methoxy-3-oxopropyl)thio)-epsilon-hydroxy-(4-nonyl- 
phenyDhexanoate: NMR (CDCI 3 ): 0.7—1.8 (21 H, m), 2.20 (2H, m), 2.4^2.9 (7H, m), 3.35 (1H, m), 3.55 (3H, s), . 
3.63 (3H, s), 4.46 (1H, d), 7.17 (4H, q): and D,L-threo-delta-((2-carboxyethyl)thio)-epsilon-hydroxy-4-nonyl- 
benzene-heptanoic acid disodium salt hemihydrate, as an amorphous solid. 

Analysis, calculated: C, 58.63; H, 8.00; S, 6.52. 

Observed: C, 58.47; H, 8.04; S, 5.84. 

Example 50 

Preparation of N-Gamma-L^lutamyl-S-(D,L-erythro-5<arboxy-2-hydroxy-H4-nonylphenyl)pentyl-L- 

cysteinyl glycine trisodium salt trihydrates 
Following the general procedure described in Example 14, but substituting an equivalent amount of 
methyl D,ME)-deIta, epsilon-epoxy-(4-n-nonylphenyl)hexanoate for methyl D,L-delta,epsilon-epoxy- 



24 



5 



0 123 543 

phenyl hexanoate was obtained, after purification of the product from Step 2 on a column of Amberlite 
XAD— 8, as described in Example 24, the title compound, as an amorphous solid. 

Analysis, calculated: C, 49.00; H, 6.89; N, 5.53; S, 4.22. 

Observed: C, 49.22; H f 7.04; N, 5.37; S, 4.17. 



Example 51 

Preparation of Methyl D,L-erythro-epsilon-((2(LH(4(L)-amino-5-methoxy-1 f 5-dioxopentyl)amino)-3-((2- 
methoxy-2-oxoethyl)amino)-3-oxopropyl)thio)-delta-hydroxy-4-nonylbenzenehexanoate 
Methyl D,L-(E)-delta,epsilon-epoxy-(4-n-nonylphenylhexanoate (155 mg) and glutathione dimethyl 
*o ester (150 mg) in methanol (3 ml) and triethylamine (0.25 ml) were stirred under N 2 atmosphere for 114 
hours. The mixture was reduced to dryness and purified by chromatography on silica gel to provide the title 
compound, as an oil. NMR (CDCI 3 ): 0.90 (3H, m), 1.0—2.0 (19H, m), 2.0—2.7 (10H, m), 2.80 (2H, m, 
exchanged by D 2 0), 3.50 (1H, m), 3.60 (3H, s), 3.72 (6H, s), 3.8-4.2 (4H, m), 4.68 (1H, m), 7.22 (4H, q), 
7.4—7.8 (2H, broad m). 

15 

Example 52 

Preparation of D^-Erythro-delta-hydroxy-epsilonMmethylthioJ^nonylbenzenehexanoic acid 
Step 1. Methyl D,L-erythro-delta-hydroxy-epsilon-methylthio-(4-n-nonylphenyl)hexanoate 

To a solution of methyl D,L-(E)-delta,epsilon-epoxy-(4-n-nonylphenyl)hexanoate (390 mg) in 1,2- 
20 dichloroethane (3 ml) was added methylthiotrimethylsilane (135 mg) and anhydrous zinc iodide (60 mg). 
The mixture was stirred 18 hours at ambient temperature, evaporated to dryness, dissolved in methanol (1 
ml) and acetic acid (0.1 ml) and left to stand 2 hours. The mixture was evaporated to dryness and the 
residue was chromatographed on silica gel to provide the title compound as an oil. NMR (CDC1 3 ): 0.85 (3H, 
m), 1.0—1.8 (18H, m), 1.9 (3H, s), 2.0—2.6 (5H, m), 3.7 (5H, m and s), 7.1 (4H, m). 

25 

Step 2. D,L-erythro-delta-hydroxy-epsilon-(methylthio)-4-nonylbenzenehexanoic acid 

Following the procedure described in Example 19, but substituting an equivalent amount of the ester 
from Step 1 above for methyl epsilon-((2-carboxyethyl)thio)(4-n-nonylpheny I) hexanoate, was obtained the 
title compound, as an oil. NMR (CDCI 3 ): 0.85 (3H, m), 1.0—1.8 (18H, m), 1.9 (3H, s), 2.0—2.6 (5H, m), 3.7 (2H, 
30 m), 7.1 (5H, m). 

Example 53 

Preparation of Methyl D,L-erythroKJelta-hydroxy-epsiion-(methylsulfinyl)-4-nonylbenzenehexanoates 
The ester from Example 51, Step 1, (100 mg) and m-chloroperbenzoic acid (43 mg) were stirred 
35 together in CH 2 CI 2 (2 ml) at 0° for 30 minutes. The mixture was diluted with CH 2 Cl 2 (20 ml), washed with 5% 
NaHCOg, brine, dried (NaS0 4 ) and evaporated to dryness to provide the title compounds, m.p. 81.5—82 . 
Analysis, calculated: C, 67.26; H, 9.33; S, 7.81. 
Observed: 0,67.30; H, 9.69; S, 7.62. 

40 Example 54 

Preparation of S-((D and L)-erythro-5-carboxy-2-hydroxy-1-(4-nonylphenyl)pentyi)-L-cysteinylglycine 

disodium salts 

Step /. A mixture of methyl D,L-(E)-delta,epsilon-epoxy-(4-n>nonylphenyl)hexanoate (550 mg), N- 

trifluoroacetyl-cysteinylglycine dimethyl ester (550 mg) and triethylamine (0.89 ml) in anhydrous methanol 
« (5 5 ml) was stirred at ambient temperature under a nitrogen atmosphere 4 days. The mixture was 

evaporated to dryness and the residue was chromatographed on silica gel to provide the pure 

diasteriomers (absolute stereochemistry unassigned): 

delta S, epsilon R (or delta R, epsilon SMelta-hydroxy-epsilon-SMN-trifluoroa^ 

n-nonylphenyllhexanoic acid dimethyl ester (less polar isomer): NMR (CDCI 3 ): 0.85 (3H, m), 1.1— 2.0 (19H, 
so m ), 2.32 (2H, m), 2.5-2.9 (4H, m), 3.62 (3H, s), 3.75 (3H, S), 4.00 (4H, m), 4.6 (1H, m), 7.20 (4H, m), 7.60 (1H, 

and delta R, epsilon S (or delta S, epsilon RHelta-hydroxy-epsilon-S-(N4rifluoroacetylcysteinylglycyl)- 
6-(4-n-nonylphenyl)hexanoic acid dimethyl ester (more polar isomer): NMR (CDCI 3 ): 0.87 (3H , m), 
|19Hf m) , 2.2-2.9 (6H, m), 3.62 (3H, S), 3.75 (3H, S), 3.95 (4H, m), 4.45 (1H, m), 6.75 (1H, m), 7.20 (4H, m), 
55 7.52 (1H, d). 

Step 2 The less polar diester from Step 1 above (338 mg) was stirred in methanol (2 ml) and 0.2N NaOH 
(9 4 ml) for 18 hours at ambient temperature. The mixture was concentrated in vacuo to near dryness, 
diluted with water (5 ml) and applied to a column of Ambertite XAD-8. After standing 1 hour, the column 
60 was washed with water until the effluent was neutral pH, then with 95% ethanol. The ethanol washings 
were reduced to dryness to provide isomer one of the title compounds, as an amorphous solid. 
Analysis, calculated: C, 56.30; H, 7.27; S, 5.78. 
Observed: 0,56.38; H, 7.76; S, 5.70. 

■6S 
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Step 3. Following the procedure described in Step 2 above, the more polar isomer from Step 1 was 
converted to isomer 2 of the title compounds, as an amorphous solid, obtained as mono-hydrate. 

Analysis, calculated: C, 54.52; H, 7.39; S, 5.60. 

Observed: C, 54.66; H, 7.60; S, 5.16. 

5 

Example 55 

Preparation of D,L-Erythro-7-({5^arboxy-2-hydroxy^ 

benzopyran-2-carboxylic acid disodium saltdihydrate 
Following the procedure described in Example 54 (Steps 1 and 2) but substituting an equivalent 
70 amount of methyl 7-mercapto-4-oxo-8-propyl-4H-1-benzopyran-2-carboxylate for N-trifluoroacetyl 
cysteinylglycine methyl ester in Step 1 was obtained the title compound, m.p. 215—230° {decomp). 
Analysis, calculated: C, 60.34; H, 6.85; S, 4.74. 
Observed: C, 60.55; H, 6.46; S, 5.36. 

15 Example 56 

Preparation of D,L^rythro-7-((5-carboxy-24iydroxy-1M4-nonyiphenyl)pentyl)thio-4-oxo-4H-1-benzopyran- 

2-caraboxylic acid disodium salt trihydrafe 
Following the procedure described in Example 54 (Steps 1 and 2) but substituting an equivalent 
amount of methyl 7-mercapto-4-oxo-4H-1-benzopyran-2-carboxylate for N-trifluoroacetylcysteiny!glycine 
20 methyl ester in Step 1, was obtained, sequentially; methyl D,L-erythro-7-((6-methoxy-6-oxo-2-hydroxy-1- 

(4-nonylphenyl)hexyl)thio-4-oxo-4H-1-benzopyran-2-carboxylate, m.p. 91—93°. * 
Analysis, calculated: C, 65.97; H, 7.38; S, 5.33. 
Observed: . C, 65.83; H, 7.08; S, 4.78. 

and the title compound, m.p. 250° (decomp.). 
25 Analysis, calculated: C, 57.05; H, 6.48; S, 4.91. * 
Observed: C, 57.06; H, 6.60; S, 4.18. 

Example 57 

Preparation of D / L-Threo-7-{(5-Carboxy-2-hydroxy-1-(4-nonylphenyl)pentyl)thio)-4-oxo-8-propyl-4H-1- 
30 benzopyran-2-carboxylic acid monoammonium salt monohydrate 

Step 1. Following the procedure described in Example 55, Step 1, but substituting an equivalent amount 
of D,L-(Z)-delta, epsilon-epoxy-(4-n-nonylphenyl)hexanoate for D,L-(E)-delta, epsilon-epoxy-(4-n-nonyl- 
phenyl)hexanoate was obtained a product 1 g which was stirred in toluene (5 ml) and trifluoroacetic acid 
. (0.3 ml) for 2 hours. The mixture was evaporated to dryness and chromatographed on silica gel to provide 

35 methyl D,L-f/?reo-7-((5-carboxy-2-hydroxy-H 
2-carboxylate, m.p. 73 — 75°. 

Analysis, calculated: C, 70.92; H, 7.48; S, 5.41. 

Observed: C, 70.62; H, 7.60; S, 5.45. 

40 Step 2. Following the procedure described in Example 54, Step 2, but substituting an equivalent amount 
of the lactone from Step 1 above, for (delta R, epsilon S) (or delta S, epsilon R)-delta-hydroxy-epsilon-S-(/V- 
trifluoracetylcysteinylgIycyl)-6-(4-n-nonylphenyl)hexanoic acid dimethyl ester, was obtained a product 
which was further purified by chromatography on silica gel eluting with methanol :chloroform:12N 
ammonium hydroxide (4:8:1) to provide the title compound, m.p. 100—104°. 

45 Analysis, calculated: C, 64.63; H, 7.81; N, 2.22; S, 5.07. 
Observed: C, 64.57; H, 7.74; N, 2.66; S, 4.72. 

Example 58 s- 
Preparation of D,L-Erythro-epsilon-((4-acetyl-3-hydroxyphenyl)thio)-delta-hydroxy-4-nonylbenzene- 
so hexanoic acid sodium salt 

Step 1. A mixture of the epoxide from Example 48, Step B, (1.44 g), 2-hydroxy-4-mercaptoacetophenone 

(0.556 g), triethylamine (1.85 ml) and anhydrous methanol (11 ml) was stirred 18 hours under an N 2 * 

atmosphere at ambient temperature. The mixture was reduced to dryness and chromatographed on silica 

gel to provide methyl D,L^rythro-epsilon-((4-acetylhydroxyphenyl)thio)-delta-hydroxy-(4-n-nonylphenyl)- 

55 hexanoate as an oil. 

Analysis, calculated: C, 70.00; H, 8.23; S, 6.23. 
Observed: C, 70.18; H, 8.60; S, 6.01. 

Step 2. The ester from Step 1 (1.07 g) was stirred in THF (28 ml) and 0.2N NaOH (26 ml) for 18 hours at 
60 ambient temperature. The mixture was concentrated to remove THF and applied to a column of Amberlite 
XAD — 8. After standing 1 hour, the column was washed with water until the effluent was neutral, then 
elution with 95% ethanol, and evaporation of the ethanol effluent gave the title compound, as a foam. 

Analysis, calculated: C, 66.64; H, 7.52; S, 6.13. 

Observed: C, 66.65; H, 7.81; S, 6.02. 

65 
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Example 59 

Preparation of Sodium (D,L)-epsilon-((4-acetyl-3-hYdroxYphenyl)thio )-delta-hyd roxy-4-nony I benzene- 

hexanoate monohydrate 

Step /. A mixture of the epoxide from Example 48, Step B (0.82 g), 2-hydroxy-3-propyl-4-mercaptoaceto- 
5 phenone (0.58 g), triethylamine (1.4 ml) and anhydrous methanol (10 ml) was stirred 18 hours at ambient 
temperature. The solvents were removed in vacuo and the residue was chromatographed on silica gel to 
provide D,L-erythro-epsilon-{(4-acetyi-3-hydro^ 
nonylphenyljhexanoate as an oil. 

Analysis, calculated: C, 71.18; H, 8.69; S, 5.76. j 
10 Observed: C, 70.93; H, 8.70; S, 5.90. j 

i 

Step 2. The ester from Step 1 (0.82 g), THF (16 ml) and 0.2N NaOH (16 ml) was stirred together at ambient 
temperature for 2 hours. The mixture was treated as described in Example 58, Step 2, to provide the title 
compound as a foam. 
is Analysis, calculated: C, 65.95; H, 8.13; S, 5.50. 
Observed: C, 66.20; H, 8.20; S, 5.32. 

Example 60 

Preparation of D,L-Erythro-sodium delta-hydroxy-epsilon-((2-hydroxymethyl)-4-oxo-4H-1-benzopyran-7- 
2Q yl)thio)-4-rionylbenzenehexanoate sesquihydrate 

Step 1. A mixture of the epoxide from Example 48, Step B, (0.40 g), 2-hydroxymethyl-4-oxo-7-mercapto- 
4H-1-benzopyran (0.21 g), methanol (5 ml) and triethylamine (0.14 ml) was stirred together at ambient 
temperature for 3 days. The mixture was diluted with CH 2 CI 2 , washed with water, 0.01 N HCl and brine, then 
dried (Na 2 S0 4 ) and evaporated to dryness. The residue was chromatographed on silica gel to provide D,L~ 
25 erythro-methyl-delta-hydroxy-epsilon-((2-hydro^ 
benzenehexanoate, as an oil. 

Analysis, calculated: C, 69.28; H, 7.63; S, 5.78. 
Observed: C, 69.45; H, 7.59; S, 5.72. 

30 StepZ A solution of the ester from Step 1 (0.696 g), THF (10 ml), and 0.2N NaOH (10 ml) was stirred for 5 
minutes at ambient temperature. The mixture was treated as described in Example 58, Step 2. The resulting 
product was further purified by chromatography on C— 18 silica gel, eluting with methanol-water, to 
provide the title compound, as a foam. 

Analysis, calculated: C, 63.13; H, 7.18; S, 5.44. 

35 Observed: 0,62.92; H, 6.81; S, 5.38. 

Example 61 

Preparation of D,L-Ei^hro^psilon-((4-acetyl-3-(carboxymethoxy)phenyl)th»o)-delta-hydroxy-4-nonyl- 

benzenehexanoic acid disodtum salt 
40 Step 1. A mixture of the epoxide from Example 48, Step B (0.945 g), 2-carbomethoxymethoxy-4- 
mercaptoacetophenone (0.787 g), triethylamine (1.5 ml) and anhydrous methanol (10 ml) was stirred under 
N 2 atmosphere at ambient temperature for 18 hours. The mixture was concentrated to an oil which was 
chromatographed on silica gel to provide methyl D,L-erythro-epsilon-((4-acetyl-3-(2-methoxy-2- 
oxoethoxy)phenyl)thio)-delta-hydroxy-4-nonylbenzenehexanoate as an oil. 
45 Analysis, calculated: C, 67.54; H, 7.90; S, 5.46. 
Observed: C, 67.84; H, 8.18; S, 5.23. 

Step 2. A mixture of the diester from Step 1 (1.23 g), THF (20 ml) and 0.2N NaOH (26.2 ml) and methanol (1 
ml) was stirred 1 hour at ambient temperature. The mixture was treated as described for Example 58, Step 
so 2, to provide the title compound, as a foam. 

Analysis, calculated: C, 61.77; H, 6.69; S, 5.32. 
Observed: C, 61.93; H, 6.70; S, 5.07. 



55 Example 62 

Preparation of D.L.-Erythio-7-((5<arboxv-2-hydro 

carboxylic acid disodium salt 

Step 7. A mixture of ethyl 3-methyl-6-mercapto-2-benzofuran carboxylate (0.61 g), the epoxide from 

Example 48, Step B, (0.792 g), triethylamine (1.28 ml) and methanol (10 ml) was stirred under N 2 
so atmosphere for 18 hours. The mixture was concentrated to an oil and chromatographed on silica gel to 

provide D,L-erythio-methyl 6-((2-hydroxy-6-methoxy-1-(4-nonyiphenyl)-6-oxohexyl)thio)-3-methyl-2- 

benzofurancarboxylate, as an oil. 

Analysis, calculated: C, 69.68; H, 7.80; S, 5.64. 
Observed: C, 69.73; H, 8.27; S, 5.48. 

65 Step 2. A mixture of the ester from Step 1 . (1 .09 g), THF (24 ml) and 0.2N NaOH (24 ml) and methanol (1 ml) 
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was stirred at ambient temperature for 18 hours. The mixture reduced to dryness, dissolved in water and 
treated as described in Example 58, Step 2, to provide the title compound, as a foam. 

Analysis, calculated: C f 63.68; H, 6.55; S, 5.48. 

Observed: C, 64.43; H, 6.94; 5,5.24. 

5 

Example 63 

Preparation of D.L-Erythio-6-((5-carboxy-2-hydroxy-1-(4^ 

pyran-3-carboxylic acid disodium salt sesquihydrate 
Step 1. A mixture of the epoxide from Example 48, Step B, (0.35 g), methyl 6-mercapto-2-oxo-2H«1- 
io benzopyran-3-carboxylate (0.24 g) and triethylamine (0.1 ml) in methanol (10 ml) was stirred at ambient 
temperature under N 2 atmosphere for 15 hours. The solvents were removed in vacuo and the residue was 
purified by chromatography on silica gel to yield D,L-erythio-methyl 6-((2-hydroxy-6-methoxy-1-(4- 
nonylphenyl)-6-oxohexyi)thio)-2-oxo-2H-1-benzopyran-3-carboxylate, as an oil. 
Analysis, calculated: C, 68.01; H, 7.27; S, 5.50. 
15 Observed: C, 68.12; H, 7.33; S f 5.27. 

Step 2. The diesterfrom Step 1 (200 mg) was stirred in THF (10 ml) with 1N NaOH (1.0 ml), under N 2 for 18 
hours. The mixture was concentrated and then purified on XAD-8 resin as described in Example 58, Step 2, 
to provide the title compound, m.p. 195° (decomp.). 
Analysis, calculated: C r 59.51 ; H, 6.27; S, 5.12. 
20 Observed: C, 59.74; H, 6.68; S, 5.03. 

Example 64 

Preparation of Sodium (D.L)-erythio-epsilon-(3-aminophenylthio)-delta-hydroxy-(4-nonylphenyl)- 

hexanoate 

25 Step 1. A mixture of 3-mercaptonalide (125 mg), the epoxide from Example 48, Step B (346 mg), and 
triethylamine (0.3 ml) in methanol (10 ml) was stirred at ambient temperature for 18 hours. The solvents 
were removed in vacuo and the residue was purified by chromatography on silica gel to yield the D,L- 
erythio-methyl epsilon-(3-aminophenylthio)-1-delta-hydroxy-(4-nonylphenyl)hexanoate. 

NMR (CDCI 3 ): 0.8—1.9 (21 H, m), 2.26 (2H, t), 2.60 (2H, t), 3.22 (3H, s, exchanged by D 2 0), 3.60 (3H, s), 

30 3.90 (1H, m), 4.20 (1 H, d), 6.4—7.0 (4 H, m), 7.22 (4 H, q). . 

Step 2. The mixture of the ester from Step 1 (1 g) and IN NaOH (2 ml) in methanol (10 ml) was stirred at 
ambient temperature for 18 hours. The mixture was concentrated and purified on XAD-8 resin as described 
in Example 58, Step 2, to provide the title compound as a viscous oil. 
Analysis, calculated: C, 66.45; H, 7.84; N, 2.87; S r 6.57. 

35 Observed: C, 66.22; H,7.71; N, 2.96; S, 6.85. 

Example 65 

Preparation of Erythro-sodium epsilon-((3-acetylamino)phenyl)thio)-delta-hydroxy-4-nonylben2ene- 

hexanoate 

M Step 7. A mixture of the amine from Example 64, Step 1 , (2 g) and acetic anhydride (2 ml) in pyridine (25 ml) 
was stirred at ambient temperature for 18 hours. The volatile components were removed in vacuo and the 
residue was chromatographed on silica gel to provide (D,L)-erythro-methyl epsilon-((3- 
acetylamino)phenyl)thio)-delta-hydroxy-(4-nonylbenzenehexanoate as an oil. 

NMR (CDCI 3 ): 0.87 (3 H, m), 1.1—1.8 (18 H, m), 1.90 (3 H, s), 2.80 (3H, s), 2.25 (2 H, m), 2.57 (2 H, t), 3.62 (3 

45 H, s), 4.31 (1 H, d), 5.27 (1 H, m), 6.9—7.6 (8 H, m), 8.13 (1 H, s). 

Step 2. The diacetate from Step 1 was stirred in methanol (25 ml) with IN NaOH (2 ml) for 18 hours at 
ambient temperature. The solvents were removed by evaporation and the residue was dissolved in water 
and purified on a column of XAD-8 resin as described in Example 58, Step 2, to provide the title compound 
m.p. 200°. 

so Analysis, calculated: C, 66.77; H, 7.73; N, 2.68; S, 6.15. 
Observed: C, 67.00; H, 7.19; N, 2.70; S, 5.89. 

Example 66 

Preparation of Erythio-epsilon-((3-((2-carboxyethyl)amino)phenyl)thio)-delta-hydroxy-4- 

nonylbenzenehexanoic acid disodium salt 
55 Step 1. A mixture of the epoxide from Example 48, Step B, (1.5 g), 3-((3-ethoxy-3- 
oxopropyl)amino)phenyImercaptan (1 g) and triethylamine (2 ml) in methanol (30 ml) was stirred 18 hours 
at ambient temperature. The solvents were removed in vacuo and the residue was chromatographed on 
silica gel to provide D,L-erythio-methyl epsilon-((3-ethoxy-3-oxopropyl)-(3-amino)phenyl)thio)-delta- 
hydroxy-(4-nonylphenyl)hexanoate as an oil. 
60 NMR (CDCI 3 ): 0.70—1.9 (21 H, m), 2.23 (2H, t), 2.50 (4H, m), 3.32 (2 H, m), 3.58 (3 H, s), 3.87 (1H, m), 4.12 
(2 H, Q), 6.3—7.4 (8 H; m). 

Step 2. The diester from Step 1 (1 g) in methanol (50 ml) with IN NaOH (3 ml) was stirred at ambient 
temperature 18 hours. Workup as described in Example 58, Step 2, provided the title compound as a gum. 
Analysis, calculated: C, 62.80; H, 7.20; N, 2.44; S, 5.59. 
65 Observed: C, 62.62; H, 7.37; N, 2.42; S, 5.76. 
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Example 67 

Preparation of D,L-Erythro^psilon-((3-((2^arboxyacetylte^ 

nonylphenyOhexanoic acid disodium salt hemihydrate 
Step 7. D,L-erythio-methyl^psilon-((3-{(3-^^ 
5 nonylphenyDhexanoate 

A mixture of the epoxide {1.5 g) from Example 48, Step B f ethyi-N-(3-thiophenyl) malonamate (1.0 g) 
(from Example 12), triethylamine (2.1 mil and methanol (30 ml) was stirred at room temperature for 18 
hours under an inert atmosphere. The mixture was concentrated and chromatographed to provide the title 

compound as an oil. 
w Analysis, calculated: C, 67.22; H, 7.39; N, 2.44; S, 5.60. 
Observed: C, 67.06; H, 8.06; N, 2.36; S, 5.83. 

Step 2. D,L-Erythro-epsilon-((3-((2-carboxyacetyl)amino)phenyl)thio)--delta-hydroxY-(4- 

nonylphenyOhexanoic acid disodium salt hemihydrate 

A mixture of the diester (1 .7 g) from Step 1, above, 1 N Sodium hydroxide (7.0 ml) and methanol (30 ml) 
75 was stirred at room temperature for 30 minutes. The mixture was concentrated and purified on XAD-8 type 
resin to provide the title compound, m.p. 162°C (dec.). 

Analysis, calculated: C, 60.38; H, 6.75; N, 2.34; S, 5.37. 

Observed: C, 60.34; H,6.95; N,2.31; S,5.54. 

20 Example 68 

Preparation of the two diastereomeric Erythro-epsilon-((3-((carboxyacetyl)amino)phenyl)sulfinyl)-delta- 

hydroxy-4-nonylbenzenehexanoic acid disodium salts 
Step /. To a solution of the diester from Example 67, Step 1 (4 g) in dichloromethane (1.4 ml) at 0°, was 
added m-chloroperbenzoic acid (1.21 g) in CH 2 CI 2 (100 ml). The mixture was stirred 10 minutes, then 

25 calcium hydroxide (3 g) was added, the mixture was stirred 15 minutes, filtered through celite; and the 
filtrate was evaporated to dryness to yield a residue which was chromatographed on silica gell to yield 
diastereomer 1 (more polar): 

NMR (CDCl 3 ): 0.87 (3H, m), 1.17—1.9 (1H, m), 2.27 (2H, t), 2.60 (2H, t), 3.25 (2H, s), 3.59 (3H, s), 3.79 (3H, 
s) t 4.40 (1H, broad), 4.63 (1H, broad m), 6.4 (1H, d), 7.1 (5H, m), 7.73 (1H, m), 8.1 (1H, broader), 9.91 (1H, s) 

30 and diastereomer 2 (less polar): NMR (CDCI 3 ): 0.87 (3H, m), 1.1—1.9 (18H, m), 2.2—2.7 (4H, m), 3.43 
(2H, s), 3.65 (3H, s), 3.82 (3H, s), 4.45 (1H, m), 5.1 (1H, m), 6.9-3.1 (7H, m), 9.35 (1H, s). 
Step 2 The more polar diastereomer (isomer 1) from Step 1 (1 g) was stirred with 1N NaOH (3 ml) and 
methanol (15 ml) at ambient temperature for 18 hours.. Workup as described for Example 58, Step 2, 
provided one of the title diastereomers, as a hygroscopic monohydrate, m.p. 175—178°. 

35 Analysis, calculated: C, 57.96; H, 6.64; N, 2.25; S, 5.15. 
Observed: C, 58.30; H, 6.88; N, 2.19; S, 5.14. 

Step 3. The less polar diastereomer (isomer 2) from Step 1 (0.8 g) was stirred with 1N NaOH (3 ml) and 
methanol (50 ml) was stirred at ambient temperature for 18 hours. Workup as described for Example 58, 
Step 2, provided the other title diastereomer, as a hygroscopic solid, m.p. 175—178°. 

40 

Example 69 

Preparation of Erythro-epsilon-((3-((carboxymethyl)amino)phenyl)thio-delta-hydroxy-4- 

nonylbenzenehexanoic acid disodium salt monohydrate 

45 Step 1. 3,3'-Dithiodiaminobenzene 

To 3-mercaptoaniline (5 g) in methanol (75 ml) at 0° was added hydrogen peroxide (one equivalent). 
The- mixture was stirred 1 hour at ambient temperature, diluted with water, and extracted with ethyl 
acetate. The extracts were dried (Na 2 S0 4 ) and the solvents were removed in vacuo to provide the title 
compound. 

50 NMR (CDCI3): 3.6 (2H, exchanged by D 2 0), 6.35 (1H, dd), 6.6—7.1 (3H). 
Step 2. 3^'-Dithio-bis(((2-ethoxy-2-oxoethyl)amino)benzene) 

A mixture of the disulfine from Step 1, (4 g), ethyl bromoacetate (5.34 g) and dissopropylethylamine 
(4.14 g) was heated 1 hour at 100°. The mixture was cooled, diluted with water and extracted with ethyl 
acetate. The extracts were dried (Na 2 S0 4 ) concentrated to dryness in vacuo and the residue was 
55 chromatographed on silica gel to provide the title compound. 

NMR (CDCI3): 1.24 (3H, t), 3.80 (2H, s), 4.18 (2H, s), 6.40 (1H, dd), 6.7—7.2 (3H, m). 
Step 3. N-(2-ethoxy-2-oxoethyl)-3-mercaptoaniline 

A mixture of the bis-ester from Step 2 (1 .86 g), triphenyl phosphine (1 .28 g), dioxane (3 ml) and water (2 
ml) was stirred at 40° under N 2 atmosphere for 2 days. The mixture was evaporated to dryness and the 
60 residue was purified by chromatography on silica gel to provide the title compound. 
NMR (CDCI 3 ): 1.24 (3H, t), 3.36 (1H, s), 3.88 (2H, s), 4.20 (2H, q), 6.2—7.1 (4H, m). 
Step* Erythro-epsilon-((3-((ca^ 
acid disodium salt monohydrate 

Following the procedure described in Example 66, a mixture of the epoxide from Example 47, Step B, 
65 (1.23 g), N-(2-ethoxy-2-oxoethyl)-3-mercapto)analine (0.8 g) and triethylamine (2 ml) was converted to a 
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diester which after hydrolysis, ((1.05 g) diester, 1N NaOH (1 ml) and methanol (25 ml)) gave the title 
compound as a gum. 

Analysis, calculated: C, 60.30; H,7.10; N, 2.42; S, 5.55. 

Observed: C, 59.91; H, 7.06; N, 2.24; S, 5.66. 

5 

Example 70 

Preparation of Erythro-epsilon-((3-((carboxymethyl)formylamino)phenyl)thio)-delta-hydroxy)-4- 

nonylbenzenehexanoic acid disodium salt 
Step 7. A mixture of the epoxide from Example 48, Step B, (0.60 g), 3-mercapto-N-formyl-N-(2-ethoxy-2- 
io oxoethyDanallne (0.70 g) and triethylamine (1.4 ml) in methanol (25 ml) was reacted following the 
procedure described in Example 66, to provide D,L-erythro methyl-epsilon-((3-((2-methoxy-2-oxo- 
ethyl)formylamino)phenyl)thio)-delta-hydroxy-(4-nonylphenyl)hexanoate, as an oil; 

NMR (CDCI 3 ): 0.7—1.8 (22H, m), 2.30 (2H, m), 2.58 (2H, m), 3.61 (3H, s), 3.70 (3H, s) f 4.00 (1H, m), 4.27 
(1H, d), 4.35 (2H, s), 7.2 (8H, m), 8.32 (1H, s). 
75 Step 2. The diester from Step 1 (0.8 g), in 1N NaOH (3 ml) and methanol (25 ml) was reacted following the 
procedure described in Example 58, Step 2, to provide the title compound, m.p. 270° (decomp.) 
Analysis, calculated: C, 61.31; H, 6.68; N, 2.38. 
Observed: C, 61.08; H, 7.60; N, 2.06. 

20 Example 71 

Preparation of Erythro-epsilon-((3-((carboxyacetyl)-amino)phenyl)sulfonyl)-delta-hydroxy-4- 

nonylbenzenehexanoicacid disodium salt trihydrate 
Step 7. To a solution of the diastereomer 1 from Example 68, Step 1 (1 g) in CH 2 CI 2 (50 ml) was added m- 
chloroperbenzoic acid (0.3 g) and the mixture was stirred 18 hours at ambient temperature. The mixture 
25 was concentrated and the residue was chromatographed on silica gel to provide erytnromethyl epsilon*((3- 
((2-methoxy-2-oxoethyi)amino)phenyl)sulfonyl)-delta-hydroxy-4-nonylbenzenehexanoate as an oil. 

NMR (CDCI3): 0.7—1.9 (21H, m), 2.27 (2H, m), 2.52 (2H, m), 3.50 (2H, s), 3.60 (3H, s), 3.77 (3H, s), 4.10 
(1H, d), 4.74 (1H, m), 5.48 (1H, broad), 6.9—7.6 (7H, m), 7.7—8.2 (3H, m), 9.37 (1H, s). 
Step 2. The diester from Step 1 (0.8 g), 1N NaOH (3 ml) and methanol (50 ml) were reacted following the 
30 procedure described in Example 58, Step 2, to provide the title compound as hygroscopic solid, m.p. 
175—180°. 

Analysis, calculated: C, 53.49; H, 6.68; N, 2.07; S, 4.76. 
Observed: C, 53.02; H, 6.46; N, 2.07; S, 5.00. 

35 Example 72 

Preparation of Erythro-sodium epsilon-((4-amino)phenyl)thio)-delta-hydroxy-4-nonylbenzenehexanoate 
hemihydrate 

Step 7. A mixture of 4-mercaptoanaline (250 mg) the epoxide from Example 48, Step B (700 mg) and 
triethylamine (0.5 ml) in methanol (15 ml) was stirred at ambient temperature for 18 hours. The solvents 
ao were removed in vacuo and the residue was purified by chromatography on silica gel to provide D,L- 
erythro-methyl epsilon-((4-aminophenyl)thio)-delta-hydroxy-(4-nonylphenyl)hexanoate. 

NMR (CDCI3): 0.8—1.9 (2H, m), 2.22 (2H, t), 2.59 (2H, t), 3.56 (3H, s), 3.5-4.1 (5H, m), 6.48 (2H, d), 7.10 
(6H, m). 

Step 2. A mixture of the ester from Step 1 (1 g) and 1N NaOH (2 ml) in methanol (20 mi) was stirred at 
45 ambient temperature of 18 hours. The mixutre was concentrated and purified on XAD-8 resin as described 
in Example 58, Step 2, to provide the title compound, m.p. 180 — 200°. 

Analysis, calculated: C, 66.70; H, 8.00; N, 2.81; S, 6.68. 

Observed: C, 66.37; H, 8.04; N, 2.86; S, 6.56. 

50 Example 73 

Preparation of D,L-Erythro-sodium epsilon-((4-acetylamino)phenylth io)-delta-hydroxy-(4-nony I phenyl )- 
hexanoate 

Step 1. A mixture of the amine from Example 72, (Step 1) (1 g) and acetic anhydride (1 ml) in pyridine (20 
ml) was stirred at ambient temperature for 18 hours. The volatile components were removed in vacuo and 

55 the residue was chromatographed on silica gel to provide D,L-erythromethyl delta-acetoxy-epsilon-{(4- 
acetylamino)phenyl)thio)-(4-nonylphenyl)hexanoate, which was used directly in the next step. 
Step 2. The diacetate from Step 1 (1 g) was stirred in methanol (10 ml) and IN NaOH (2 ml) for 18 hours. The 
solvents were removed by evaporation and the residue was dissolved in water and purified on a column of 
XAD-8 resin as described in Example 58. Step 2, to provide the title compound, m.p. 124—130°. 

so Analysis, calculated: C, 66.71 ; H, 7.72; N, 2.68; S, 6.15. 
Observed: C, 66.24; H, 8.18; N, 3.23; S, 6.00. 
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Example 74 

Preparation of D,L-Erythro-epsilon-((4-{(carboxyacetyl)aminc^^^ 
nonylphenyOhexanoic acid disodium salt 
Step 1. H(3-oxo-3-ethoxypropiony/)amino)phenyimercaptan 
5 A mixture of 4-aminophenylmercaptan (3 g) and diethyl malonate (15 ml) was heated at 165° for^3 
hours. The mixture was cooled and chromatographed on silica gel to provide the title compound, m.p. 69°. 
Analysis, calculated: C r 55.21; H, 5.47; N, 5.85; S, 13.40. 
Observed: C, 55.30; H,4.91; N, 5.56; S, 13.29. 

Step 2. A mixture of the thiol from Step 1 (1 g), the epoxide from Example 48 # Step B (1.45 g) and 
w triethylamine (1 ml) in methanol (25 mi) was stirred under an N 2 atmosphere, at ambient temperature for 18 
hours. The mixture was evaporated to dryness and the residue was chromatographed on silica gel to 
provide D,L-erythro-methyl epsiIon-((4-((3-oxo-3-ethoxypropionyl)amino)phenyl)thio)-delta-hydroxy-{4- 

nonylphenyOhexanoate as an oil. 

NMR (CDCl 3 ): 0.87 (3H, m), 1.2—2.9 (22H, m), 2.27 (2H, m), 2.57 (2H, 5), 3.43 (2H, s), 3.60 (3H, s), 3.88 

15 (1H, m), 4.2 (3H, m), 7.27 (8H, m), 9.25(1 H, s). 

Step 3. A mixture of the diester from Step 2 (1.5 g), in NaOH (2 ml) in methanol (10 ml) was stirred at . 
ambient temperature for 1 8 hours. The mixture was reduced to dryness, the residue was dissolved in water 
and purified on a column of XAD-8 resin as described in Example 58, Step 2, to provide (D,L)-erythro- 
epsilon-((4-((carboxyacetyl)amino)phenyl)thio)-delta-hydroxy-(4-nonylphenyl)hexanoic acid disodium salt, 

20 m.p. 150°. 

Analysis, calculated: C, 61.31; H, 6.69; N, 2.38; S, 5.45. 
Observed: C, 61.19; H, 6.63; N, 2.77; S, 5.63. 

Example 75 

25 Preparation of (D,L)-Erythro-sodium epsilon-((2-aminophenyl)thio)-deita-hydroxy-(4-nonylbenzene)- 
hexanoate monohydrate 

Step 1. A mixture of the epoxide from Example 48, Step B, (1.38 g), 2-mercaptonanaline (0.5 g) and 
triethylamine was stirred together for 18 hours at ambient temperature. The solvents were removed by 
evaporation in vacuo and the residue was purified by chromatography on silica gel to provide D,L-erythro- 
-30 methyl epsilon-((2-aminophenyl)thio)-delta-hydroxy-(4-nonylbenzene)hexanoate. 

NMR (CDCI3): 0.90 (3H, m), 1.1—1.9 (18H, m), 2.21 (2H, t), 2.59 (2H, t), 3.60 (3H, s), 3.80 (4H, m, 3H 
exchanged by D 2 0), 4.04 (1H, d), 6.7 (2H, m), 7.25 (6H, m). 

Step 2. A mixture of the ester from Step 1 (1 g) and 1 N NaOH (2 ml) in methanol (20 ml) was stirred 18 hours 
at ambient temperature. The solvents were removed in vacuo and the residue was purified on XAD-8 resin 
35 as described in Example 58, Step 2, to provide the title compound, m.p. 150°. 

Analysis, calculated: C, 65.17; H, 8.10; N, 2.81; S, 6.44. 

Observed: C, 65.50; H, 8.23; N, 2.84; S, 6.31. 

Example 76 

40 Preparation of D,L-Erythro-sodium epsilon-(((2-acetylamino)phenyl)thio)-delta-hydroxy-(4-nonylbenzene) 
hexanoate 

The ester from Example 75, Step 1, (1 g) and acetic anhydride (0.22 ml) in pyridine (10 ml) was stirred 
18 hours at ambient temperature. The mixture was reduced to dryness in vacuo and the residue was 
dissolved in methanol (10 ml) and 1N NaOH (2 ml) and stirred 18 hours at ambient temperature. The 
45 solvents were removed in vacuo and the residue was purified on XAD-8 resin as described in Example 58, 
Step 2, to provide the title compound. 

Analysis, calculated: C, 66.63; H, 7.01; N, 2.63; S, 5.83. 

Observed: C, 66.76; H, 7.72; N, 2.68; S, 6.15. 

so Example 77 

Preparation of D,L-Erythro epsilon-((2-((2-carboxyethylamino)phenyl)thio)-delta-hydroxy-(4- 

nonyphenyDhexanoic acid disodium salt di hydrate 

A mixture of the ester from Example 75, Step 1 (2 g) and diethylmalonate (100 ml) was heated at 165°, 
under an atmosphere of N 2 for 3 days. The mixture was cooled and chromatographed on silica gel, eluting 
55 with hexane to remove unreacted diethyl malonate and then with hexane — 10% ethyl acetate to provide a 
mixture of D,L-erythro-methyl«epsilon-((2-((3-oxo-3^ 

nonylphenyDhexanoate and its corresponding delta-lactone which was dissolved in methanol (20 ml) and 
1N NaOH (3 ml) and stirred 18 hours at ambient temperature. The solvents were removed in vacuo and the 
residue was purified on XAD-8 resin as described in Example 58, Step 2, to provide the title compound, 
60 m.p. 130—140°. 

Analysis, calculated: C, 57.78; H, 6.94; N, 2.24; S,5.14. 

Observed: C, 57.75; H, 6.84; N, 2.02; S, 5.38. 
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Example 78 

Preparation of Eiythro-7H(5^arboxy-2-hydroxY-1-(4-nonylphe acid 
disodium salt 

Step 1. Methyl 7-(dimethylaminothioxomethoxy)-naphthalene-2-carboxylate 
5 Sodium hydride (1.425 g) and methyl 7-hydroxynaphthalene-2-carboxyIate (6.0 g) in dimethyl 

formamide (200 ml) were stirred at 0° under nitrogen atmosphere for 1.5 hours. N,N- 

dimethylthiocarbamyichloride (11.0 g was added and the mixture was heated at 80° for 54 hours. The 

mixture was cooled, diluted with water (200 ml) and the resulting crystals were collected by filtration and 

dried to provide the title compound, m.p. 124.5 — 126°. 
io Step 2. Methyl-7-((dimethylamino)carbonyl)thio-naphthalene-2-carboxylate 

The produce from Step 1 above (4.0 g) was dissolved in Dow Therm (biphenyl and diphenyl ether 

26:74) (100 ml) and heated at 250° for 6 hours. The mixture was cooled and chromatographed on silica gel 

to provide the title compound, m.p. 123 — 124°. 

Step 3. 7-Mercaptonaphthalene-2-carboxylic acid 
'is The ester from Step 2 (4.0 g) was refluxed in methanol (100 ml) and 3N NaOH (27 ml) for 4 hours under 

an atmosphere of nitrogen. The methanol was then removed by evaporation. The mixture was next diluted 

with water (10 ml) and acidified with 1N HCI. The resulting crystals were collected by filtration, washed with 

water and air dried to provide the title compound, m.p. 211 — 216°. 

Step 4. Methyl-7-mercaptonaphthalene-2-carboxylate 
20 The acid from Step 3 was dissolved in methanol — 10% HCI and after 2 hours, the solvents were 

removed in vacuo to provide the title compound. 

NMR (CDCI 3 ): 3.90 (3H, s), 4.01 (1H, S, SH), 7.37 1H, dd),. 7.6— 7.8 (3H, m), 7.90 (1H, dd), 8.37 (1H, d). 

StepS. D,L-Erythro-methyl-7H(6-methoxy-6-oxo-2-hydroxy-1-(4-nonylphenyl)hexyl-thio)-2-naD 

carboxylate 

25 A mixture of the ester from Step 4 (1 g), the epoxide from Example 48, Step B (1 .59 g) and triethylamine 
(2 ml) in methanol (30 ml) was stirred 48 hours at amient temperature. The solvents were removed by 
evaporation and the residue was chromatographed on silica gel to provide the title compound as an oil. 

NMR (CDCI3): 0.7—1.8 (21 H, m), 2.30 (2H, t), 2.56 (2H, t), 3.60 (3H, 57, 3.95 (4H, S and m), 4.32 (1H, d), 
7.0—8.05 (9H, m>, 8.45 (1H, S). 

30 Step 5. Erythro-7-((5-carboxy-2-hydroxy-1-{4-nony 
disodium salt 

The diester from Step 5 (0.8 g) was stirred with methanol (25 ml) and 1N NaOH (2 ml) at ambient 
temperature for 24 hours. Concentration to remove methanol and purification on XAD-8 resin (as described 
in Example 58, Step 2) provided the title compound, m.p. 330°. 
35 Analysis, calculated: C, 66.08; H, 6.68; S, 5.35. 

Observed: C, 66.19; H, 6.59; S, 5.52. 

Example 79 

Preparation of Erythro-6-((5-carboxy-2-hydroxy-1-(4-n-nonylphenyl)pentyl)thio)-napthalene-2-carboxylic 
40 acid disodium salt pentahydrate 

Step 1. Ethyl 6-((dimethylamino)thioxomethoxy)-2-naphthalene-carboxylate 

A mixture of ethyl 6-hydroxy-2-naphthalene carboxylate (3 g) and sodium hydride (0.5 g) in dimethyl 

formamide (22.6 ml) was stirred at 0° under an N 2 atmosphere for 1,5 hours. N,N- 

dimethylthiocarbamylchloride (2.06 g) was added and the mixture was stirred 3 hours at 80°C. The mixture 
45 was cooled, diluted with dichloro methane and washed with excess aqueous ammonium chloride. The 

organic phase was dried, reduced to dryness in vacuo and the residue was chromatographed on silica gel 

to provide the title compound, m.p. 128—130°. 

in Example 58, Step 2) provided the title compound, m.p. 330°. 
Analysis, calculated: C, 63.34; H, 5.65; N, 4.62; S, 10.57. 
50 Observed: C, 63.01; H, 5.65; N, 4.78; S, 10.32. 

Step 2. 6-((Ethyl 6-((dimethylamino)carbonylthio-naphthalene-2-carboxylate 

The ester from Step 1 (2.1 g) was heated, neat, at 200° under N 2 atmosphere for 2 days. The residue was 

recrystallized from ethanol to provide the title compound, m.p. 145 — 146°. 

Step 3. 6-Mercaptc-2-napthalene-2-carboxyiic acid 
55 The ester from Step 3 (0.065 was added to a solution of sodium (0.2 g) in absolute methanol (50 ml). 

The mixture was stirred 2 hours at ambient temperature, poured into water (100 mt), acidified with 

concentrated HCI, and the resulting crystals were collected by filtration and dried in air to provide the title 

compound. 

NMR (DMSO-d 6 ): 3.4 (1H, broad, changed by D a O), 7.6—8.2 (6H, 1H exchanged by D 2 0), 8.60 (1H, m). 
60 Step 4* Methyl 6-mercapto-naphthalene-2-carboxylate 

The acid from Step 3 (.28 g) was dissolved in anhydrous methanol and the solution was saturated with HCI 
(gas). After 2 hours the volatile components were removed in vacuo and chromatography of the residue on 
silica gel provided the title compound, m.p. 150 — 151°. 

Step 5. D,L-Erythro-methyl 6((6Vnethoxy-6-oxo-2-hydroxy-1-(4-nonylphenyl)hexyl-thio)-naphthalene-2- 
65 carboxylate 
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»1£Si£^^ W. t). 2-52 <2H. t). 3.56 (3H. s>. 3.89 (4H. ,. and m). 4.37 ,1 H. d,. 

^^^HtfiKomSte^S (0 22 q) was dissolved in methanol (5 ml) and 1N NaOH (0.78 ml) and stirred 

Analysis, calculated: C, 57.30; H.7.19; S.4.78. 
Observed: C, 57.32; H.7.41; S, 5.00. 

Preparation of Erythro-<D.L)-sodium epsilon J^h.^ 
hydroxy(4-nonylpheny|^ from E |e ^ Step B (625 mg) in 

nonylbenzenelhexanoate » tk , n „i /-in m i\ an d 1N NaOH (1.3 ml) was stirred at 

A mixture of the ester from Step 1 (780 mg). methanol (10 m\h »™ ™ ™ u " it .a i 

Mass srsa ssslm. ssacz sss «. — • 
*Hr- sss sis; a is iss 

! of W . E ,Y,h,o-*m..r»,<y™^ 



40 



epoxide from Example 48. Step B (1.04 g) in ^thanol (20 ml) a y 
ambient temperature under argon atmosphere for 54 hours Solute ' ^ JJ^g,^ drled 
filtrate reduced to dryness in vacuo. The res.due was ^^°^g^^SumL title compound 
(MgS0 4 ) adn evaporated to an oil which was chromatographed on silica gel to prov.oe xne 



45 38 ^"aTysis. calculated: C. 68.13; H.7.45; N 2.41; S, 5.51. 
Obse'rved: I 68.31; H. 7.68; K2». S. 5 27 



50 



55 



carboxylicacid „v mftt u ann i ml) and 5N KOH (12.8 ml) was refluxed 

5«n dilJed will, water (100 mil and CH.CI, (.00 ml LtaMM I HCT ^TnJI m wa»r mil a 

the organic phase wes separated The «^S^,3^»i»i»,r«i*. 

"■Ss—— * &S3 K:™; K£S Si£ 
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2o1nT) t S^H^SL 24 h ° U »T-^ er JL 5 ° m,) WaS 3dded and the mixture was wash <* with water (6 x 
20 ml), then brine and dried over MgS0 4 . The ether layer was evaporated to dryness and the residue was 
chromatographed on silica gel to provide the title compound as a gum 
Analysis, calculated: C. 63.70; H,6.24; N, 1.77; S, 4.05 
5 Observed: C, 63.87; H.6.33; N, 1.82; S.4.03. 

d „■ „ , Example 83 

Sbo^rac^ 

is Analysis, calculated: C, 70.65; H, 8.45; N, 2.06; S 4 72 

wJyST!?- « o c,70,84; H * 9 - 06; N ' 2 - 37 - s - 4 - 71 - 

Step 2. The diester from Step 1 (2.38 g) was dissolved in methanol (100 ml) and 5N KOH (2 5 mil a „H the 

Observed: C, 69.15; H,7.78; H,1m\ S>'b!oi." 

25 Example 84 

Preparation of DX^rythro-sodium delta-h^ 

4-nonyl-benzenehexanoate 
Step 3-((3-Hydroxy-1-oxopropyl)amino)phenyl-mercaptan 

A mixture of p-propiolactone (160 mg), and 3-aminophenylmercaptan (250 mg) in acetonitrile (3 ml) 
jo was stirred at 45° under argon for 4 days. The mixture was reduced to dryness and chromatographed on 
silica gel to provide the title compound, m.p. 103—104°. 

Analysis, calculated: C, 54.80; H, 5.62; N, 7.10; S, 16.25. 
Observed: C, 54.88; H, 5.70; N, 7.28; S, 16.25. 

Step 2. DX-Eivthro-methyl-delta-hydroxy^psilon-((3-((3-hydroxy-1-oxopropyl)amino)phenyl)thio)-4- 
35 nonylbenzenehexanoate 

A mixture of the thiol from Step 1 (591 mg) and the epoxide from Example 48, Step B (1.038 g) in 
methanol (20 ml) and triethylamine (1 ml) was stirred at ambient temperature under argon for 48 hours. 
The mixture was evaporated to dryness and the residue was chromatographed on silica gel to provide the 
title compound as an oil. 

40 Analysis, calculated: 0,68.56; H, 8.34; N, 2.58; S, 5.90. 
Observed: 0,68.24; H, 8.28; N, 2.76; S, 5.64. 

Step 3. The ester from Step 2 (471 mg) was stirred in methanol (4 ml) and 5N KOH (0.8 ml) under argon at 
ambient temperature for 2 hours. The mixture was acidified with 0.5N HCI and extracted with CH 2 CI 2 . The 
organic extracts were reduced to dryness and redissolved in 0.5N NaOH (2 ml). The solution was applied to 
45 a column of XAD-8 resin and after standing 1 hour the column was washed with water (1.25 1). Elution with 
ethanol provided (after removal of the solvents in vacuo) the title compound, m.p. 88—89° 
Analysis, calculated: C,65.31; H,7.67; N,2.54; S,5.81. 
Observed: C, 65.10; H,7.79; N,2.58; S,5.75. 

50 Example 85 

Preparation of Epsilon-D,L-erythro-((3-(cyanoacetylamino)phenyl)thio)-delta-hydroxy^ 

nonylbenzenehexanoic acid sodium salt 
Step 7. 3-((Cyanoacetyl)aminophenylmercaptan 

55 ^w? rB *°l ^ me !^P toannin s <3.25 g) and ethyl cyanoacetate (22 ml) was heated under nitrogen at 
oo ib&ji70 for 4 hours. The excess ethyl cyanoacetate was removed by evaporation at 0.1 torr at 140° The 

cTmpo e u^ 3Cetate ' fiItGred and chromat °9 ra P ned on silica gel to provide the title 

Step 2. DX-Erythro-methyl epsilon((3-(cyanoacetylamino)phenyl)thio)delta-hydroxy-4-nonyl- 
benzenehexanoate 

A mixture of the thiol from Step 1 (384 mg) and the epoxide from Example 48, Step B (692 mg) was 
stirred in i methanol (10 ml) and triethylamine (1.27 ml) under argon, at ambient temperature for 48 hours 
The volatile solvents were removed by evaporation and the residue was chromatographed on silica gel to 
provide the title compound as an oil. ~ 

Analysis, calculated: 0,69.11; H,7.81; N, 5.20; S, 5.95. 

Observed: 0,69.01; H,7.81; N,5.61; S, 5.74. 
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Step 3. Epsilon-(D,L)-erymro-((3-(cyanoacetyl)-am 

benzenehexanoic acid sodium salt 

The ester from Step 2 (492 mg) was stirred in methanol (4 ml) and 5N KOH (0.8 ml) for 4 hours. The 
solution was diluted with water, acidified with 2N HCI, and extracted with CH 2 CI 2 . The organic extracts were 
5 reduced to dryness by evaporation and the residue was dissolved in water (25 ml) and 2N NaOH (1 ml) and 
the solution was purified on XAD-8 resin as described in Example 58, Step 2, to provide the title compound, 
m.p. 104—7°. 

Analysis, calculated: C, 65.91; H, 7.19; N, 5.12; S, 5.86. 
Observed: C, 65.91; H, 6.88; N, 4.60; S, 5.71. 

10 

Example 86 

Preparation of D,L-Ervthro-delta-hydroxy^psilon-(((5-hydroxy-4K>xo^H-pyran-2-yl)methyl)thio)-^nonyl- 

benzenehexanoic acid disodium salt 
Step 1. 5-t-Buty/diphenyfsifoxy-2-hydroxymethy/-4^xo-4H-pyran 
/5 A mixture of kojic acid (2.84 g) and t-butyl-dimethylsilylchloride (5.20 ml)in acetonitrile (30 ml) and 
triethylamine (3 ml) was stirred 1 hour at ambient temperature. The mixture was partitioned between 
CH 2 CI 2 and water. The organic phase was dried (Na 2 S0 4 and reduced to dryness. The residue was 
chromatographed on silica gel to provide the title compound, m.p. 108.5 — 109.5°. 
Analysis, calculated: C, 69.44; H, 6.36. 
20 Observed: C, 69.57; H, 6.32. 

Step 2. t-8utyldiphenylsiloxy-2-bromomethyl-4-oxo-4H-pyran 

A mixture of triphenylphosphine (2.28 g), and carbontetra bromide (4.20 g) in anhydrous CH 2 CI 2 (40 ml) 
was stirred at 0° under argon for 30 minutes. The alcohol from Step 1 (950 mg) was added and the mixture 
was stirred at 0°C for 2 hours. The mixture was filtered, evaporated to dryness and the residue was 
25 chromatographed on silica gel to provide the title compound as an oil. 
Analysis, calculated: C, 59.59; H, 5.23; Br, 18.02. 
Observed: C, 59.57; H, 5.14; Br, 18.30. 

Step 3. D,L-Erythro-methyl delta-hydroxy-epsilon-mercapto-(4-nonylphenyl)hexanoate 

A solution of the epoxide from Example 48, Step B (1.60 g) in methanol (20 ml) and triethylamine (1 ml) 
30 was saturated with H 2 S gas. The mixture was stirred at ambient temperature for 24 hours. The mixutre was 
reduced to dryness in vacuo, the residue was dissolved in CH 2 CI 2 and washed with 5% aqueous acetic acid 
and water, then dried (N 2 S0 4 ) and evaporated to give the title compound as an unstable oil which was used 
directly in the next step. 

Step 4. D,L-Erythro-methyl delta-hydroxy-epsiIon-(((5-t-butyldiphenylsiloxy-4-oxo-4H-pyran-2-yl)- 
35 methyl)thio-4-nonylbenzenehexanoate 

To a solution of the sulfide from Step 3 (400 mg) in anhydrous acetonitrile (5 ml) under argon was 
added anhydrous K 2 C0 3 (276 mg) and then the bromide from Step 2 (443 mg) in acetonitrile (5 ml). After 30 
minutes the solution was filtered and evaporated to dryness. The residue was chromatographed on silica 
gel to provide the title compound as an oil. 
40 Analysis, calculated: C, 71.1 1 ; H, 7.87; S, 4.32. 
Observed: C, 71.33; H, 7.96; S, 4.50. 

StepS. (D,L-Erythro-delta-hydroxy^psilon-(((5-hydroxy-4^xo-4H-pyran-2-yl)methyl)thio)-4- 

nonyibenzenehexanoic acid disodium salt 

A mixture of the ester from Step 4 (1.455 g) and tetrabutylammoniumfluoride dihydrate (1.0 g) in THF 
45 (50 ml) was stirred at 0° for 30 minutes. The mixture was diluted with water (50 ml) and CH 2 CI 2 (50 ml) and 
the aqueous layer was adjusted to pH 2 with HCI. The organic phase was separated, dried (Na 2 S.0 4 ) and 
evaporated to dryness. The residue was dissolved in methanol (50 ml) and 5N NaOH (1.2 ml). The solution 
was concentrated to near dryness, redissolved in water (20 ml), washed with ether 2 x 25 ml), concentrated 
to remove residual ether, and then purified on a column of XAD-8 resin as described in Example 58, Step 2 
so to provide the title compound. 

Analysis, calculated: C, 60.66; H, 6.86; S, 6.20. 

Observed: C, 60.72; H, 6.79; S, 6.00. 

Example 87 

55 Preparation of (+)-Eivthro-epsilon-(3-<^rboxymethyl)amino-3-oxo-2-(phenylmethyl)propyl)thio-deIta- 
hydroxy-4-nonylbenzenehexanoic acid disodium salt hemihydrate (isomer I and isomer II) 
Step 7. (+)-Erythro-methyl delta-hydroxy-epsilon-(3-(2-methoxy-2-oxo-ethyl)amino)3-oxo-2- 
(phenylmethyl)propyl)thio)4-nonylbenzene hexanoates 

A mixture of the trans-epoxide (1.94 g) (from Example 48, Step B), D,L-3-((2-methoxy-2-oxo- 
50 ethyl)amino)-3-oxo-2-(phenylmethyl)propane)thiol (1.5 g), triethylamine (2.8 ml) and methanol (40 ml) was 
stirred at room temperature for 120 hours. The mixture was concentrated and chromatographed to obtain 
the title compounds; isomer I as an oil and isomer II having m.p. 38 — 40°C. 
Analysis, calculated: C, 68.48; H, 8.37; N, 2.28; S, 5.22. 
Isomer I, Observed: 0,68.35; H, 8.40; N, 2.41; S, 5.27. 
65 Isomer II, Observed: C, 68.57; H, 8.46; N, 2.36; S, 5.33. 



0 123 543 

StepZ (+)-Erythro^psilon~((3-((caifcoxyme 

4-nonylbenzenehexanoic acid disodium salt hemihydrate (isomer I and isomer II) 

A mixture of the di-ester (736 mg) from Step 1, Isomer I), in sodium hydroxide solution (4.8 ml) and 
methanol (25 ml) was stirred at room temperature for 30 minutes. The mixture was concentrated and 
5 purified on XAD-8 resin to obtain the title compound. (Isomer I) m.p. 200 — 201°. 

Similarly (661 mg) (from Step 1, Isomer II) gave the title compound (Isomer II) m.p. 226 — 227°. 

Analysis, calculated: C, 62.04; H, 7.25; N, 2.19; S, 5.01. 

Isomer I, Observed: C, 61.96; H, 7.22; N f 2.14; S, 5.06. 

Isomer II, Observed: C, 62.21; H, 7.27; N, 2.13; S, 4.98. 

w 

Example 88 

Preparation of Erythro-epsilon-((3-((carboxycarbonyl)amino)phenyl)thio)-delta-hydroxy-4- 

nonylbenzenehexanoic acid disodium salt 
Step 1. Ethyl-2(3-mercaptophenyl)amino-2-oxo-acetate 
is A mixture of 3-aminothiophenol (5.0 g) and diethyl oxalate (40 ml) was heated under a nitrogen 
atmosphere for 2 hours at 165— 170°C. The mixture was diluted with 500 ml of n-hexane f and the resulting 
crystals were collected by filtration to provide the title compound. 
Analysis, calculated: C, 53.31 ; H, 4.92; N, 6.21 ; S, 14.23. 
Observed: 0,53.36; H, 4.85; N, 6.21; S, 13.51. 

20 Step 2. Erythro-methyldelta-hydroxy-epsilon-((3-((methoxyoxoacetyl)amino)phenyl)thio)-(4-nonylbenzene 
hexanoate 

A mixture of the epoxide (1.5 g), (from Example 48, Step B), the thiol from Step 1 (975 mg), 
triethylamine (2.1 ml) and methanol (30 ml) was stirred at room temperature for 18 hours under an inert 
atmosphere. The mixture was concentrated and chromatographed to provide the title compound as an oil. 
25 Analysis, calculated: 0,66.75; H,7.77; N, 2.51; S, 5.74. 

Observed: 0,66.50; H, 7.63; N, 2.62; S, 5.70. 

Step 3. Erythrchepsilon-((3-((carboxycarbonyl)amino)phenyl)thio)-delta-hydroxy^nonylbenzenehexanoic 

acid disodium salt 

A mixture of the diester from Step 2 (1.5 g), 1N sodium hydroxide (6.0 ml) and methanol (30 ml) was 
30 stirred at room temperature for 30 minutes. The mixture was concentrated and purified on XAD-8 resin to 
provide the title compound, m.p. 215 — 220°. 

Analysis, calculated: 0,60.71; H, 6.50; N, 2.44; S, 5.58. 
Observed: 0,60.33; H, 6.83; N, 2.49; S, 5.60. 

35 Example 89 

Preparation of D,L-Epsilon-((3-((carboxYacetyl)amino)phenYi)thio)-4-nonylbenzenehexanoic acid disodium 

salt 

Step 1. Methyl epsilon-((3-((3-ethoxy-1,3-dioxopropyl)amino)phenyl)thio)-4-nonylbenzenehexanoate 

A mixture of the alcohol from Example 15, Step 2 (2.2 g)) f the thiol from Example 12 (1.6 g), anhydrous 
40 zinc iodide (4.4 g) and methylene chloride (50 ml) was stirred at ambient temperature for 1 hour. The 
mixture was filtered and the filtrate was washed with 1N sodium bicarbonate (10 ml), dried (Na 2 S0 4 ), 
concentrated in vacuo and chromatographed on silica gel to provide the title compound as an oil. 
Analysis, calculated: C, 69.56; H, 8,31 ; N, 2.45; S, 5.62. 
Observed: 0,69.49; H, 8.32; N, 2.29; S, 5.83. 

45 Step 2. D,L-Epsilon-((3-((carboxyacetyl)amino)-phenyl)thio)-4-nonylbenzenehexanoic acid disodium salt 

A mixture of the diester from Step 1 (2.5 g), 1N sodium hydroxide (10 ml) and methanol (30 ml) was 
stirred at room temperature for 30 minutes and then heated to reflux for 5 minutes. The mixture was 
concentrated and purified on XAD-8 resin to provide the title compound, m.p. 174° (dec). 
Analysis, calculated: C, 63.02; H, 6.87; N, 2.45; S, 5.60. 
50 Observed: C, 62.87; H, 7.08; N, 2.35; S, 5.65. 

Example 90 

Preparation of Erythro-epsilon-((3-((2-carboxy-1-oxopropyl)amino)phenyl)thio)-delta-hydroxy-4- 
nonyl benzene hexanoate disodium salt monohydrate (mixture of diastereomers) 
55 Step 7. 3-((3-Ethoxy-2-methyl-1^-dioxopropyl)amio)-phenylmercaptan 

A mixture of 3-aminothiophenol (5.0 g) and diethyl 2-methylmalonate (40 ml) was heated under 
nitrogen for 2 hours at 165— 170°C. The mixture was diluted with diethyl ether (200 ml), washed with 1 N HCI 
(25 ml), water (50 ml), dired (Na 2 S0 4 ), concentrated and chromatographed on silica gel to provide the title 
compound, m.p. 73 — 75°. 
60 Analysis, calculated: 0,56.89; H, 5.96; N, 5.52; S, 12.65. 
Observed: 0,56.88; H, 5.83; N, 5.49; S, 12.87. 

Step 2. Erythro-methyl defta-hydroxY-epsfion-((3'((3-methoxy-2-methyf- 1,3-dioxo- 
propyl)amino)phenyl)thio-4~nonylbenzenehexanoate 

A mixture of the epoxide from Example 48, Step B (1.5 g), the mercaptan from Step 1 above (1.0 g), 
65 triethylamine (2.1 ml) and methanol (30 ml) was stirred at room temperature for 18 hours under nitrogen. 

36 
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* 

The mixture was concentrated and chromatographed on silica gel to provide the title compounds as an oil. 

Analysis, calculated: C, 67.66; H, 8.08; N, 2.39; S, 5.47. 

Observed: C, 67.16; H f 8.29; N,2.49; S, 5.40. 

Step 3. Erymro-epsilon-((3-({2-carboxy-1-oxopropyl)-amino)phenyl)thio)-deita-hydroxy-4- 
5 nonylbenzenehexanoic acid disodium salt monohydrate (mixture of diastereomers) 

A mixture of the diester from Step 2, above 2.3 g), 1N sodium hydroxide (12 ml) and methanol (30 ml) 
was stirred at room temperature for 30 minutes. The mixture was concentrated and purified on XAD-8 resin 
to provide the title compound, m.p. 155° (dec.). 

Analysis, calculated: C, 60.00; H, 6.99; N, 2.26; S, 5.17. 
io Observed: C, 59.69; H, 6.97; N, 2.24; S, 5.39. 

Example 91 

Preparation of D,L-Erythro-epsilon-((3-((3-carboxyl-1-oxopropyl)amino)phenyl)thio)-delta-hydroxy-4- 

nonylbenzenehexanoic acid disodium salt sesquihydrate 
is Step 1. Erythro-methyl epsilon-((3-((3-carboxy-1-oxopropyl)amino)phenyl)thio)-delta-hydroxy-4- 

"nonylbenzenehexanoate monohydrate 

A mixture of the amino derivative from Example 64, Step 1 (2.1 g), succinic anhydride (1.3 g) and 
pyridine (100 ml) was stirred at room temperature for 18 hours.* The mixture was concentrated and 
chromatographed on silica gel to provide the title compound as an oil. 
20 Analysis, calculated: C, 65.16; H, 8.03; S, 5.43. 
Observed: C, 65.32; H, 8.09; S r 5.73. 

Step 2. D,L-Eiythro-epsilon-((3-((3-carboxyl-1-oxopropyl)amino)phenyl)th!o)-delta-hydroxy-4- 

nonylbenzenehexanoic acid disodium salt sesquihydrate 

A mixture of the monoester from Step 1, above (2.1 g), 1N sodium hydroxide (15 ml) and methanol (30 
25 ml) was stirred at room temperature for 30 minutes. The mixture was concentrated and purified on XAD-8 
resin to provide the title compound, m.p. 145° (dec.). 

Analysis, calculated: C, 59.21; H, 7.05; N, 2.22; S, 5.09. 
Observed: C, 59.18; H, 7.11; N, 2.18; S, 5.34. 

30 Example 92 

Preparation of D,L-Epsilon-((3-((carboxyacetyl)amino)phenyl)thio)-delta-oxo-4-nonylbenzenehexanoic acid 
Step 7. D,L-Methyl epsilon-((3-((3-methoxy-1,3-dioxopropyl)amino)phenyl)thio)-4-nonyI-delta- 

oxobenzenehexanoate 

A mixture of the 5-hydroxy derivative from Example 67, Step 1 (1.5 g), pyridinium chlorochromate (2.2 
35 g), anhydrous sodium acetate (430 mg) and methylene chloride (80 ml) was stirred at room temperature for 
5 hours. Diethylether (500 ml) was added and the mixture was filtered through celite. The filtrate was 
concentrated and chromatographed on silica gel to provide the title compound, m.p. 44— 46°. 
Analysis, calculated: C, 67.45; H, 7.60; N, 2.45; S, 5.62. 
Observed: C, 67.12; H, 7.79; N, 2.44; S, 5.78. 

40 Step 2. D,L-Epsilon-((3-((carboxyacetyl)amino)phenyl)thio)-delta-oxo-4-nonylbenzenehexanoic acid 

A mixture of the diester from Step 1, above (815 mg), 1N sodium hydroxide (4.0 ml) and methanol (25 
ml) was stirred at room temperature for 1 hour. The mixture was concentrated, acidified with 1N 
hydrochloric acid (10 ml), extracted with diethylether, dried over Na 2 S0 4 and reconcentrated to obtain a 
residue which, after chromatography on silica gel, provided the title compound, m.p. 88 — 91°. 
45 Analysis, calculated: C, 66.51; H f 7.25; N, 2.58; S, 5.91. 
Observed: C, 66.64; H, 7.53; N, 2.67; S, 6.04. 

Example 93 

Preparation of D,L-Erythro-3-((3-(((4-nonylphenyl)-(tetrahydro-6-oxo-2H-pyran-2-yl)- 
methyl)thio)phenyl)arnino)-3*oxopropanoic acid monohydrate 
so An aqueous solution of the disodium salt from Example 91, Step 2 (1.0 g), was acidified with 1 N HCI. 
The mixture was extracted with chloroform, dried over Na 2 S0 4 and concentrated. The residue was 
dissolved in acetic acid (25 ml) and heated at 90°C for 2 hours. The solution was concentrated and 
chromatographed on silica gel to provide the title compound as an oil. 
Analysis, calculated: C, 66.27; H, 7.60; N, 2.57; S, 5.89. 
ss Observed: C, 66.53; H, 7.78; N,2.51; S, 6.22. 

Example 94 

Preparation of D,L-Erythro-epsilon-((3-((carboxyacetyl)methylamino)phenyl)thio)-delta-hydroxy-4- 

nonylbenzenehexanoic acid disodium salt monohydrate 
60 step 1. 3-Formylamino-phenylmercaptan 

A mixture of 3-aminothiophenol (5.0 g) formic acid (15 ml) and formic acetic anhydride (15 ml) was 
stirred at room temperature for 3 hours. The mixture was diluted with ethyl acetate (100 ml), washed with 
brine (2 x 50 ml), dried (Na 2 S0 4 ) and concentrated to provide the title compound as a thick oil. 
Analysis, calculated: C, 54.88; H,4.61; N, 9.14; S, 20.93. . 
65 Observed: _ C, 54.77; H, 4.75; N, 9.46; S, 20.78. 



37 



v. 



0 123 543 

Step 2. 3-N-methylaminophenylmercaptan 

A solution of 3-formylaminophenylmercaptan from Step 1 (4.4 g), in THF (50 ml) was added dropwise 
to lithium aluminiumhydride (5 g) in THF (200 ml). The mixture was refluxed for 2 hours and then 
decomposed with ammonium chloride solution. The pH mixture was adjusted to pH 7.0 and then extracted 
5 with ethyl acetate (2 x 250 ml). The organic layer was washed with brine, dried over Na 2 S0 4 and 
concentrated to provide the title compound as an oil after distillation, b.p. 100° at 0.1 mm. The 
hydrochloride salt melted at 138—140°. 

Analysis, of HC1 salt Calculated: 0,47.86; H, 5.74; N, 7.97; S, 18.25; CI, 20.18. 

Observed: C, 47.97; H, 5.73; N,8.11; S, 18.06; CI, 20.03 

to Step 3. Methyl erythro-delta-hydroxy-epsilon (3-((methylamino)phenyl)thio)-4-nonylbenzenehexanoate 

A mixture of the epoxide from Example 48, Step B (3.0 g), 3-N-methylaminophenylmercaptan (2.0 g), 
triethylamine (4.3 ml) and methanol (60 ml) was stirred at room temperature for 18 hours. The mixture was 
concentrated and chromatographed to provide the title compound as an oil. M + at 485 m/e was observed in 
mass spactrum. 

is Step 4. D,L-Methyl erythro-epsilon-((3-((3-methoxy-1,3-dioxopropyl)amino)phenyl)thio)-delta-hydroxy-4- 

nonylphenylhexanoate . , . . £ 

A mixture of the ester from Step 3 (4.1 g) and dimethylmalonate (20 ml) was heated under nitrogen for 
1 hour at 165—170°. The mixture was chromatographed on silica gel to provide the title compound as an 
oil. 

20 Analysis, calculated: C, 67.66; H, 8.08; N, 2.39; S, 5.47. 

Observed: C, 67.73; H, 8.30; N, 2.34; S, 5.53. . 

Step 5. D,L-efYthro-3 : ((3-(((4-nonylphenyl)(tetrahydro-6-oxo-2H-pyran-2-yl)methyl)thio)p 

oxo propanoic acid mono hydrate 

A mixture of the diester from Step 4 (3.2 g), 1N sodium hydroxide (11 ml) and methanol (50 ml) was 
25 stirred at room temperature for 18 hours. The mixture was concentrated and purified on XAD-8 resin to 
provide the title compound, m.p. 100° (dec). 

Analysis, calculated: C, 60.08; H r 7.00; N, 2.26; S, 5.17. 
Observed: C, 59.85; H,7.41; N, 2.77; S, 4.81. 



30 Example 95 

Preparation-ofD,L-erythro-epsilon-(W 
benzenehexanoic acid disodium salt trihydrate 
Step 7. Methyl epsi!on-oxo-4(phenylmethyl)benzenehexanoate 
3 5 Aluminium chloride (15.0 g) was added in portions to an ice-cold mixture of diphenylmethane (8.4 g), 
monomethyl adipic acid chloride (8.98 g) and methylene chloride (150 ml). The mixture was stirred 30 
minutes at ambient temperature and then poured onto ice. The organic phase was separated, washed with 
water, dried (MgS0 4 ) and evaporated to an oil. Chromatography on silica provided the title compound, as 
an oil. 

40 Analysis, calculated: C, 77.39; H, 7.14. 
Observed: C, 77.47; H, 7.16. 

Step 2. Methyl delta-hydroxy-4(phenylmethyl)benzene hexanoate 

Sodium borohydride (1.22 g) was added in portions to a solution of the ester from Step 1 (7.95 g) in 
methanol (100 ml). After 2 hours the mixture was acidified with HCI, diluted with water, and extracted with 
45 dichloromethane. The extract was dried (MgS0 4 ) and evaporated to an oil. Chromatography on silica gel 
provided the title compound as an oil. 

Analysis, calculated: C, 76.89; H, 7.74. 
Observed: C, 76.59; H, 7.16. 

Step 3. (E)-Methyl 4-(phenylmethyl)benzene-hex-5-enoate 

A mixture of the hydroxy ester from Step 2 (5.755 g), p-toluenesulfonic acid hydrate (0.5 g) and toluene 
(60 ml) was refluxed under a Dean Stark water separator for 45 minutes. The mixture was cooled, diluted 
with ether (60 ml), washed with 1 N NaOH, brine, dried (MgS0 4 ) and evaporated to an oil. Chromatography 
on silica gel provided the title compound as an oil. 
Analysis, calculated: C, 81.60; H, 7.53. 
Observed: C, 81.78; H, 7.61. 

Step 4. (E)-Methyl 5,6-epoxy-(4-phenylmethylphenyl) hexendoate 

A mixture of the unsaturated ester frorrf Step 4 (3.256 g) and 85% m-chloroperbenzoic acid (2.25 g) in 
methylene chloride (200 ml) was stirred at 0° for 4 hours. Calcium hydroxide (4.5 g) was added. The mixture 
was stirred 20 minutes, filtered, concentrated to an oil, and the residue was chromatographed on silica gel 
6o to provide the title compound, as an oil. 

Analysis, calculated: C, 77.39; H, 7.14. 

Observed: C, 77.17; H, 7.16. 

Step 5. Methyl erythro-epsilon-((3-methoxy-1,3-dioxopropyl)amino)phenyi)thio)-delta-hydroxy-4- 

(phenylmethyl)benzenehexanoate 
55 A mixture of the epoxide from Step 4 (1.0 g), the thiol from Example 12 (770 mg), triethylamine (1.6 ml) 
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and methanol {25 ml) was stirred at room temperature for 18 hours. The mixture was concentrated and 
chromatographed on silica gel to provide the title compound as an oil. 

Analysis, calculated: C, 67.26; H, 6.20; N, 2.61; S, 5.98 

Observed: C, 66.91; H, 6.17; N r 2.62; S, 5.75. 

Step 6. D,L-Erythro^psiIon-({3-((<arboxyacetyl)amino)phenyl)thio)-delta-hydroxy-4(phenylmethyl)- 

benzenehexanoic acid disodium salt trihydrate 

A mixture of the diester from Step 5 (1.5 g), 1N sodium hydroxide (8.0 ml) and methanol (25 ml) was 
stirred at room temperature for 30 minutes. The mixture was concentrated and purified on XAD-8 resin to 
provide the title compound, m.p. 225—223° (dec). 

Analysis, calculated: C, 55.53; H, 5.49; N, 2.31; S, 5.29 

Observed: C, 56.08; H, 5.26; N, 2.30; S, 5.16. 

Example 96 

Preparation of Erythro-epsiMon-((3-((carboxyacetyl)amino)phenyl)thio)-1,2Hdihydro-delta-hydroxy-5- 

acenaphthalenehexanoic acid disodium salt sesterhydrate 
Step 7. Methyl 1,2-dihydro-epsilon-oxo-5-acenaphthalene hexanoate 

To a mixture of 1,2-dihydro-acenaphthene (15.4 g), adipic acid monomethyl ester monoacid chloride 
(17.8 g) and 1,2-dichloroethane (250 ml) at 0°C was added, in portions, aluminum chloride (30 g). The 
mixture was permitted to rise to room temperature over 2 hours, poured onto ice and then extracted with 
ethyl acetate (1 I) which was then washed with brine, dried over Na 2 S0 4 and concentrated to obtain a 
residue which after chromatography on silica gel and recrystallization from methanol gave the title 
compound, m.p. 51 — 55°. 

Analysis, calculated: C, 77.00; H, 6.80. 

Observed: C, 77.66; H, 6.88. 

Step 2. Methyl l,2-dihydro-epsilon-hydroxy-5-acenaphthalenehexanoate 

To a mixture of the ketone from Step 1 (20 g) and methanol (500 ml) was cooled to 5°C, was added 
sodium borohydride (4.0 g). The mixture was stirred for 2 hours, concentrated and the residue partitioned 
between chloroform and water. The chloroform layer was dried over Na 2 S0 4 and concentrated to obtain 
the title compound as an oil. 

Analysis, calculated: C, 76.48; H, 7.43. 

Observed: C, 76.00; H, 7.49. 

Step 3. (E)-Methyl 1,2-dihydro-acenaphthalenehex-5-enoate 

A mixture of the alcohol from Step 2 (22 g), toluene (500 ml) and p-toluenesulfonic acid (0.5 g) was 
refluxed for 30 minutes and the water produced was collected in a Dean Stark apparatus. The mixture was 
washed wTth water, dried over Na 2 S0 4 and concentrated. The residue was chromatographed on silica gel to 
give the title compound. 

Analysis, calculated: C, 81.39; H, 7.19. 

Observed: C, 81.43; H, 7.25. 

Step 4. (E)-MethyM,2-dihydro-delta, epsilon-epoxy-(5-acenaphthalene)hexanoate 

To a mixture of the trans-olefin from Step 3 (1.0 g), methylene chloride (250 ml) and 1 N NaHC0 3 (50 m!) 
was added m-chloroperbenzoic acid (1.1 g). The mixture was stirred for 2 hours and then calcium 
hydroxide (3.0 g) was added. After stirring for 15 additional minutes, the mixture was filtered and the 
filtrate concentrated and chromatographed on silica gel to obtain the title compound, m.p. 58—60°. 

Analysis, calculated: C, 77.00; H, 6.80. 

Observed: C, 77.13; H, 6.76. 

Step 5. D,L-Erythro-methyi^psilon«((3-((3-em^ 
hydroxy-5-acenaphthalenehexanoate 

A mixture of the epoxide from Step 4 (2.0 g>, the thiol from Example 12 (3.2 g), triethylamine (3.0 ml) 
and methanol (50 ml) was stirred at room temperature for 18 hours under nitrogen. The mixture was 
concentrated and chromatographed on silica gel to provide the title compound as an oil. 

Analysis, calculated: C, 67.26; H, 6.21; N, 2.61; S, 5,98. 

Observed: C, 66.82; H, 6.36; N, 2.58; S, 5.99. 

Step 6. D,L-Erythro-epsilon-((3-((carboxyacetyl)amino)phenyl)thio)-1 ,2-dihydro-delta-hydroxy-5- 
acenapthalenehexanoic acid disodium slat sesterhydrate 

A mixture of the diester from Step 5 (2.8 g), 1N sodium hydroxide (15 ml) and methanol (50 ml) was 
heated to 50°C for 30 minutes. The mixture was concentrated and purified on XAD-8 resin to provide the 
title compound, m.p. 233° (dec). 

Analysis, calculated: C, 55.66; H, 5.19; N, 2.40; S, 5.50. 

Observed: C, 55.45; H, 5.21; N, 2.46; S, 5.56. 

Example 97 

Preparation of Erythro-7-((5^rboxy^-(1,2<iih^^ 

3-quinolinecarboxylic acid disodium salt trihydrate 
Step /. Ei7thro-methyl-7-((1-(1 ,2-dihydro-5-acenaphthylenyl)-2-hydroxy-6-oxohexyl)thio)-2-methoxy-3- 

qutnolinecarboxylate hemihydrate . _ , _ . 

A mixture of the epoxide from Example 96, Step 4 (1.0 g), the thiol from Example 9 (880 mg). 
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triethylamine (1.5 ml) and methanol (25 mi) was stirred at room temperature for 18 hours. The mixture was 
concentrated and chromatographed on silica gel to provide the title compound which was recrystallized 
from methanol, m.p. 122 — 124°. 

Analysis, calculated: C, 67.12; H, 5.81 ; N, 2.52; S f 5.78. 
5 Observed: 0,67.22; H, 6.05; N, 2.41; S, 5.87. 

Step 2. ErythrG-7-({5^arboxy-1-(1,2-dih^ 
quinoiinecarboxylicacid disodium salt tri hydrate 

A mixture of the diesterfrom Step 1, above (825 mg), 1N sodium hydroxide (5 ml) and methanol (50 ml) 
was refluxed for 3 hours. The mixture was concentrated and purified on XAD-8 resin to provide the title 
w compound, m.p. 255° (dec.). 

Analysis, calculated: C, 56.58; H, 5.07; N, 2.27; S, 5.20. 

Observed: C, 56.77; H, 4.94; N, 2.09; S, 5.20. 

/5 Example 98 

Preparation of D,L-Erythro-3-((3-(((1,2-dihydro-5-acenaphthylenyl)tetrahydro-6-oxo-2H-pyran-2-yl)methyl)- 

thio)phenyl)amino)-3-oxopropanoic acid sesquihydrate 
A solution of the disodium salt from Example 96, Step 6 (1.0 g), in water was acidified with 1N HCI. The 
mixture was extracted with diethylether, dried over Na 2 S0 4 and concentrated to obtain the free acid as an 
20 oil which was dissolved in acetic acid (30 ml) and heated at 50—60° for 2 hours. The mixture was 
concentrated and the residue chromatographed on silica gel eluting with chloroform :meth- 
anokammonium hydroxide (8:4:1) as the ammonium salt Pumping under high vacuum liberated the title 
compound as the free acid. m.p. 110°C (dec.) 

Analysis, calculated: C, 64.52; H, 5.61 ; N, 2.78; S, 6.37. 
25 Observed: 0, 64.58; H, 6.14; N, 3.66; S, 6.27. 

Example 99 

Preparation of Erythro-7^(5K:arboxyM-(1,2-dihydro 

3-quinolinecarboxylic acid disodium salt sesquihydrate 
30 Step 7. Methyl epsilon-oxo-1,2-dihydro-3-acenaphthalene hexanoate 

' To a solution of acenaphthalene (30 g) in THF (600 ml) at 0°C was added 1 molar borane-THF complex 
(200 ml). The solution was then permitted to stir at room temperature for 2 hours; The mixture was 
recooled to 0°C and adipic acid monomethyl ester (32 g) in THF (120 ml) was added over 30 minutes. The 
mixture was stirred at room temperature for 18 hours. Water (100 ml) was added and the mixture 
35 concentrated and chromatographed on silica gel to provide the title compound, recrystallized from ethyl 
acetate/hexane mixture, m.p. 97 — 98°. 

Analysis, calculated: C, 77.00; H, 6.80. 
Observed: 0,76.76; H, 6.71. 

40 Step 2. Methyl epsilon-hydroxy-1 ,2-dihydro-3-acenaphthalenehexanoate 

To a mixture of the ketone from Step 1 (4.9 g), and methanol (150 ml) cooled to 5°C was added in 
portions sodium borohydride (1.5 g). The mixture was stirred for 2 hours, concentrated and the residue 
partitioned between methylene chloride and water. The methylene chloride layer was dried over Na 2 S0 4 , 
concentrated and the residue was chromatographed on silica to provide the title compound as an oil. 
45 Analysis, calculated: C, 76.48; H, 7.43. 
Observed: C, 76.40; H, 7.42. 

Step 3. (E)-methyl 1,2-dihydro-3-acenaphthalenedelta-hexenoate 

A mixture of the alcohol from Step 2 (4.0 g), benzene (200 ml) and p-toluene-sulfonic acid (250 mg) was 
so refluxed for 15 minutes and the water produced was collected in a Dean Stark apparatus. The mixture was 
washed with water, dried over Na 2 S0 4 , concentrated and chromatographed on silica gel to provide the title 
compound, m.p. 52 — 54°. 

Analysis, calculated: 0,81.39; H, 7.19. 

Observed: C, 81.58; H, 7.27. 

55 

Step 4. (E)-Methy! delta, epsilon-epoxy-1 ,2-dihydro-3-acenaphthalenehexanoate 

A mixture of m-chloroperbenzoic acid (1.8 g), anhydrous potassium fluoride (626 mg) and methylene 

chloride (100 ml) was stirred at room temperature for 1 hour. The olefin from Step 3 (2.0 g) was added and 

the mixture stirred for an additional 1.5 hours after which the heterogeneous mixture was filtered. The 
60 filtrate was concentrated and the residue chromatographed on silica gel to provide the title compound, 

m.p. 58—60°. 

Analysis, calculated: C, 77.00; H, 6.80. 
Observed: C, 77.10; H, 7.08. 

65 
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Step5, Erythro-methyl7-((H1,2Kiihydro-3^ 
methoxy-3-quinolinecarboxylate 

A mixture of the epoxide from Step 4 (770 mg), the thiol from Example 9 (680 mg), triethylamine 
(1.5 ml) and methanol (25 ml) was stirred at room temperature for 18 hours. The mixture was filtered, 
5 concentrated and chromato graphed on silica gel to provide the title compound, m.p. 56 — 59° . 

Analysis, calculated: C r 68.23; H, 5.72; N, 2.56; S, 5.87. 

Observed: C, 68.37; H f 5.61; N, 2.43; S, 5.53. 

Step 6. Erythro-7-((5-<arboxy-1-(1,2^^ 
10 quinolinecarboxylic acid disodium salt sesquihydrate 

A mixture of the diester from Step 5 (1.0 g), IN sodium hydroxide (7.3 ml) and methanol (40 ml) was 
refluxed for 3 hours. The mixture- was concentrated and purified on XAD-8 resin to provide the title 
compound, m.p. 255° (dec). 

Analysis, calculated: C, 59.17; H, 4.79; N, 2.37; S, 5.44. 
15 Observed: C, 58.96; H, 4.92; N, 2.15; S, 5.42. 

Example 100 

Preparation of D,L-Erythro-epsilonM(3-{(carboxyacetyl)amino)phenyl)thio)-delta-hydroxy-4-(2-phenyl- 

ethyDbenzenhexanoic acid disodium salt dihydrate 
20 Step 1. Methyl epsilon-oxo-4-(2-phenylethyl)benzenehexanoate 

To a mixture of aluminum chloride (40 g) in dichloromethane (250 ml) was added adipic acid mono- 
methylester monoacid chloride (17.8 g). The mixture was stirred for 15 minutes and then 1,2-diphenyl- 
ethane (18.2 g) was added. The mixture was stirred for 3 hours, poured onto ice, extracted with dichloro- 
methane. The organic extracts were dried over Na 2 S0 4 , concentrated and chromatographed on silica gel to 

25 provide the title compound. 

NMR (CDCI 3 ) 7.8—8.0 (d, 2H), 6.85—7.5 (m, 7H), 3.65 (s, 3H), 2.65—3.15 (m, 4H), 2.1—2.55 (m, 4H) 

1.5—1.95 (m, 4H). 

Step 2: Methyl epsilon-hydroxy-4(2-phenylethyl)benzenehexanoate 

To a mixture of the ketoester from Step 1 (12.8 g), in methanol (50 ml) was added sodium borohydnde 
30 (2.0 g). The mixture was stirred at room temperature for 4 hours, poured into water, extracted with ethyl 
acetate. The organic phase was washed with brine, dried over Na 2 S0 4 , concentrated and chromatographed 
on silica gel to provide the title compound, m.p. 56— 58°. 

NMR.(CDCI 3 ) 6.9—7.4 (m, 9H), 4.45--4.75 (broad, 1H), 3.65 (s, 3H), 2.8—3.1 (s, 4H), 2.1—2.5 (m r 2H), 

„ 1.2— 2.0 (m, 6H). 
jo - 

Step 3: (E)-Methyi 4-(2-phenethyl)benzenehex-delta-enoate 

A mixture of the alcohol from Step 2 (9.0 g), benzene (250 ml) and p-toluenesulfonic acid (250 mg) was 
refluxed for 30 minutes as the water produced was collected in a Dean Stark apparatus. The mixture was 
concentrated and chromatographed to obtain the title compound as an oil. 
*o NMR (CDCI 3 ) 7.0-7.4 (m, 9H), 5.9-6.5 (m, 2H), 3.65 (s, 3H), 2.9 (s, 4H), 2.05-2.55 (m, 4H), 2.6&-2.0 

(quartet 2H). 

Step 4: (E)-Methyi delta, epsilon-epoxy-4(2-phenylethylbenzenehexanoate 

To a mixture of the trans olefin from Step 3 (2.93 g), methylene chloride (400 ml) and 1 N NaHC0 3 (120 
45 ml) was added m-chloroperbenzoic acid (2.4 g). The mixture was stirred for 2 hours and then calcium 
hydroxide (15 g) was added. After stirring for 15 minutes more, the mixture was filtered and the filtrate 
concentrated and chromatographed on silica gel to provide the title compound as an oil. 

NMR (CDCI3) 7.0-7.4 (m, 9H>, 3.65 (s, 3H), 3.5-3.6 (d f 1 H), 2.7-3.1 (m, 5H), 2.25-2.6 (m, 2H), 1 .55-2.1 

(m, 4H). 

so IR: (Thin film) 1735 cm" 1 (C=0). 

Step 5: Erythro-methyl delta-hydroxy-epsilon-((3-((3-methoxy-1 ,3-dioxopropy!)amino)phenyl)thio)-4-(2- 

phenylethyDbenzenehexanoate t . L . n 

A mixture of the epoxide from Step 4 (1.1 g), the thiol from Example 1 2 (81 1 mg), triethylamine (2.0 ml) 
55 and methanol (50 ml) was stirred at room temperature for 18 hours under nitrogen. The mixture was 

concentrated and chromatographed on silica gel to provide the title compound as an oil. 
Analysis, calculated: C, 67.73; H,6.41; N, 2.54; S, 5.83. 
Observed: C, 67.39; H, 6.63; N, 2.44; S, 5.65. 

60 Step 6: Eryth^o-epsilon^(3-((carboxyacetyl)amino)phe^yl)thio)-delta-hyd^oxy-4-(2- 
phenylethyl)benzenehexanoic acid disodium salt dihydrate 

A mixture of the diester from Step 5 (1.0 g), 1N sodium hydroxide (7.0 ml) and methanol (30 ml) was 
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stirred at room temperature for 30 minutes. The mixture was concentrated and purified on XAD-8 resin to 
provide the title compound, m.p. 168 — 180°. 

Analysis, calculated: C, 57.89; H, 5.52; N, 2.32; S, 5.32. 

Observed: C, 57.89; H r 5.19; N f 2.13; S, 5.62 

5 

Example 101 

Preparation of Erythro-7-((5n:arboxY-2-hydroxy-1-(4-(2-phen 

quinolinecarboxylic acid disodium salt dihydrate 
Step 1: Erythro-methyl 7-<(2-hydroxy-6-methoxy-6-oxo-1-(4-(2-phenylethyl)phenyl)hexyl)thio)-2- 
w methoxy-3-quinolinecarboxylate 

A mixture of the epoxide from Example 100, Step 4 (1.1 g), the thiol from Example 9 (923 mg), 
triethylamine (2.0 ml) and methanol (40 ml) was stirred at room temperature for 18 hours. The mixture was 
filtered, concentrated and chromatographed on silica gel to provide the title compound as an oil. 
Analysis, calculated: C, 69.08; H, 6.15; N, 2.44; S, 5.58. 
15 Observed: C, 68.62; H, 6.28; N, 2.42; S, 5.53. 

Step 2: D,L-EiYthro-7-((5-carboxy-2-hydroxy^ 
quinolinecarboxylic acid disodium salt dihydrate 

A mixture of the diester from Step 1 (1.3 g), 1N sodium hydroxide (9.0 ml) and methanol (40 ml) was 
20 stirred at room temperature for 18 hours. The mixture was concentrated and purified on XAD-8 resin to 

provide the title compound, m.p. 247° (dec.). s 

Analysis, calculated: C, 59.51; H, 5.31; N, 2.23; S, 5.12. 

Observed: C, 59.70; H, 4.99; N, 2.23; S, 5.13. 

25 Example 102 * 

Preparation of Erythro-epsilon-((3-((carboxyacetyl)amm^ 

naphthalenehexanoic acid disoium salt sesquihydrate 
Step 1: Methyl 5,6,7,8-tetrahydro-epsilon-oxo-2-naphthalene hexanoate 

To a mixture of aluminum chloride (40 g) in dichloromethane (250 ml) was added adipic acid 
30 monomethylester monoacid chloride (17.8 g). The mixture was stirred for 15 minutes and then 5,6,7,8- 
tetrahydronaphthalene (13.2 g) was added dropwise. The mixture was stirred for 3 hours, poured onto ice, 
extracted with dichloromethane, dried over Na 2 SO< and concentrated to obtain the title compound as an 
oil. 

Analysis, calculated: C, 74.42; H, 8.08. 
35 Observed: C, 74.38; H, 8.17. 

Step 2: Methyl Epsilon-hydroxy-5,6,7,8-tetrahydro-2-naphthalenehexanoate 

To a mixture of the ketoester from Step 1 (35 g), in methanol (125 ml) was added sodium borohydride 
(4.0 g) over 20 minutes. The mixture was stirred at room temperature for 4 hours, poured into water, 
40 extracted with ethyl acetate, washed with brine, dried over Na 2 S0 4 , concentrated and chromatographed on 
silica gel to provide the title compound, m.p. 107—108°. 
Analysis, calculated: C, 73.88; H, 8.75. 
Observed: C, 73.72; H, 8.73. 

Step 3: (E)-Methyl 5,6,7,8-tetrahydro-2-naphthalene-hex-delta-enoate 

A mixture of the alcohol from Step 2 (22.6 g), benzene (15.0 ml) and p-toluenesulfonic acid (500 mg) 
was refluxed for 30 minutes as the water produced was collected in a Dean Stark apparatus. The mixture 
was concentrated and chromatographed on silica gel to provide the title compound as an oil. - 
NMR (CDCI 3 ) 6.75—7.15 (m, 3H), 5.85—6.5 (m, 2H), 3.65 (s, 3H), 2.5-2.9 (m, 4H), 1.2—2.4 (m, 10H). 

Step 4: (E)-Methyl delta, epsilon-epoxy-5,6,7,8-tetrahydronaphthalenehexanoate 

To a mixture of the (E)-oIefin from Step 3 (5 g), dichloromethane (750 ml) and 1 N NaHC0 3 (250 ml) was * 
added m-chloroperbenzoic acid (4.9 g). The mixture was stirred for 2 hours and then calcium hydroxide (1 5 
g) was added. After stirring for 1 5 minutes more, the mixture was filtered and the filtrated concentrated and 
chromatographed on silica gel to provide the title compound as an oil. 

NMR (CDCI 3 ): 6.7—7.1 (m, 3H), 3.8-4.0 (m, 1H), 3.6 (s, 1H), 3.45—3.55 (d, 1H), 1.1—3.1 (m, 14H). 

Step 5: D,L-Erythro-methylepsilon-((3-((3-methoxy-1,3Hdioxopropyl)amino)phenyl)thio)-5,6,7,8- 
tetrahydro-delta-hydroxy-2-naphthalenehexanoate 

A mixture of the epoxide from Step 4 (1.5 g), the thiol from Example 12 (1.3 g), triethylamine (3.0 ml) 
and methanol (50 ml) was stirred at room temperature for 18 hours. The mixture was concentrated and 
chromatographed on silica gel to provide the title compound as an oil. 

NMR (CDCI3) 9.0—9.3 (broad, 1H), 6.85-7.65 (m, 7H), 4.1-4.25 (d, 1H), 3.7—3.9 (broad, 1H), 3.8 (s, 3H), 
3.6 (s, 3H), 3.45 (s, 2H), 2.5—2.85 (m, 3H), 2.1—2.4 (m, 2H), 1.2—1.9 (m, 10H). 
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Step 6: Erythro^psilon-({3-((carboxyacetyI)am 
naphthalenehexanoic acid disodium salt sesquihydrate 

A mixture of the diester from Step 5 (1.7 g), 1N sodium hydroxide (12 ml) and methanol (65 ml) was 
stirred at room temperature for 2 hours. The mixture was concentrated and purified on XAD-8 resin to 
5 provide the title compound. 

Analysis, calculated: C, 55.34; H, 5.57; N, 2.58; S, 5.90. 

Observed: C r 55.32; H, 5.61; N, 2.53; S, 5.94. 

Example 103 

Preparation of D,L-Erythro-7-((5-carboxy-2-hydroxy-1-(5,6,7,8-^^^^ 
70 methoxy-3-quinolinecarboxylic acid disodium salt sesquihydrate 

Step 1: EiYthro-methyl7-((2-hydroxy-6-metho^ 
2-methoxy-3-quinolinecarboxylate 

A mixture of the epoxide from Example 102, Step 4 (1.6 g), the thiol from Example 9 (1.5 g), 
triethylamine (3.0 ml) and methanol (50 ml) was stirred at room temperature for 18 hours. The mixture was 
is filtered and the filtrate concentrated and chromatographed on silica gel to provide the title compound. 
Analysis, calculated: C, 66.51; H, 6.35; N, 2.67; S, 6.12. 
Observed: C, 65.27; H,6.21; N, 2.91; S, 6.87. 

Step 2: D,L-Erythro-7-((5-carboxy-2-hvdro^ 
20 methoxy-3-quinoiinecarboxylic acid disodium salt sesquihydrate 

A mixture of the diester from Step 1 (1.8 g), 1N sodium hydroxide (14 ml) and methanol (75 ml) was 
stirred at room temperature for 18 hours. The mixture was concentrated and purified on XAD-8 resin to 
provide the title compound, m.p. 235° (dec). 

Analysis, calculated: C, 57.23; H, 5.33; N, 2.47; S, 5.65. 
25 Observed: C, 57.35; H, 5.22; N, 2.45; S, 5.93. 

Example 104 

Preparation of 6-((2-carboxyethyl)thio)-5-hydroxyhexanoic acid bis(dicyclohexylamine) salt 
Step 1: 6-((2-carboxyethyl)thio)-5-hydroxyhexanoic acid-delta-lactone 
30 Dimethyldithiopropionate (1.5 g) in CHCI 3 (40 ml) was cooled to -30°C and treated with Cl 2 gas 
dissolved in CCI 4 (5.25 ml of 85 mg Cl 2 ml" 1 ). The above solution was added to a -30°C mixture of 6- 
hexenoic acid (750 mg) and trimethylamine (0.9 ml) in CHCI 3 (15 ml). The mixture was maintained at -30°C 
for 1 hour then stirred 15 hours at room temperature. Sodium bicarbonate (10 ml, 5% solution) was added 
and the reaction stirred 12 hours at room temperature. The organic layer was separated and concentrated. 
35 The residue was purified by chromatography on silica gel to yield the title compound as a viscous oil. 
NMR (CDCI 3 ): 4.5 (1H, m), 3.7 (3Hs, OCH 3 ), 2.8 (2H, t), 2.6 (2H, t), 2.4 (2H, m), 1.9 (4H, m). 

Step 2: 6-((2-carboxyethyl)thio)-5-hydroxyhexanoic acid bis(dicyc!ohexylamine)salt 

The lactone from Step 1 above (600 mg) was stirred in a mixture of THF (20 ml), 2N lithium hydroxide (3 
40 ml) and H 2 0 (10 ml). After 10 hours stirring the THF was removed by concentration, the solution was diluted 
with H 2 0, made strongly acidic with cone. HCI (2 ml) and extracted with CHCI 3 (5 x 20 ml). The CHCI 3 
extracts were dried with anhydrous sodium sulphate and filtered. To the CHCI 3 solution was added 
dicyclohexylamine (540 mg). The solution was then stirred 1 hour, and the CHCI 3 was removed under 
reduced pressure to yield a white solid, which yielded upon crystallization from ethyl acetate/methanol the 
45 title compound, m.p. 152 — 154°. 

Analysis, calculated: C, 66.179; H, 10.434; N, 4.677; 
Observed: C, 65.96; H, 10.77; N, 4.53 

Example 105 
Preparation of D,L-Erythro-7-((5<arboxy-1-(3,4^ 

benzopyran-2-carboxylic acid disodium salt sesquihydrate 
Step 1: Methyl epsilon-oxo-(3,4-dichlorophenyl)hexanoate 

Monomethyl adipic acid chloride (1 0 g) was combined with aluminum chloride (14.5 g) without solvent 
at 0°C. 1,2-dichlorobenzene (8 g) was then added and the mixture was heated under N 2 for 6 hours at 100°. 
Upon cooling the reaction mixture was poured onto ice water (300 ml) and CHCI 3 (300 ml). The organic 
phase was dried and concentrated to yield an oil. This residue was purified on silica gel to yield the title 
compound, m.p. 49 — 51°. 

Step 2: Methyl epsilon-hydroxy-(3,4-dichlorophenyl)hexanoate 

The keto ester from Step 1 (8 g) was taken up in methanol (120 ml) to which was added in 3 portions, at 
room temperature, sodium borohydride (1.6 g). After 20 minutes the reaction was quenched with a 
saturated solution of ammonium chloride (150 ml) followed by acidification with cone. HCI. The methanol 
was removed under reduced pressure, and the aqueous solution was extracted with methylene chloride (8 
x 50 ml). The residue after concentration was chromatographed on silica gel to yield the title compound. 
NMR (CDCI 3 ): 7.4 (1H, d), 7.3 (1H, s), 7.2 (1H, dd), 4.6 (1H, t), 3.6 (3H, s, OCH 3 ), 2.3 (2H, t), 1.6 (6H, m). 
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Step 3: (E)-Methyl (3,4-dichlorophenyl]-hex-delta-enoate 

The hydroxy ester from Step 2 (5 g) and p-toluene sulfonic acid (650 mg) in dry toluene (80 ml) was 
refluxed under N 2 in a Dean Stark apparatus for 8 hours. The reaction mixture was concentrated, dissolved 
in methylene chloride (200 ml) and washed with 5% sodium bicarbonate (2 x 50 ml) and H 2 0 (50 mi). The 
5 organic phase was dried and concentrated. The residue was chromatographed on silica gel to provide the 

title compound as an oil. * i 

NMR (CDCI 3 ): 7.4 (1H, d), 7.3 (1H, s), 7.2 (1H, dd), 6.2 (2H, m), 3.6 (3H, s, OCH 3 ), 2.3 (4H f m), 1.9 (2H, m). 

Step 4: (E)-methyl delta,epsilon-epoxy^3,4KJichlorophenyl)hexanoate 
10 The ester from Step 3 (2 g) was dissolved in methylene chloride (25 ml) to which was added a solution 
of m-chloroperbenzoic acid (1.78 g) in methylene chloride (20 ml). The mixture was stirred 15 hours at room 
temperature. Calcium hydroxide (1.8 g) was added and reaction was filtered after 10 minutes. The filtrate 
was concentrated, and residue chromatographed on silica gel to yield the title compound, m.p. 36—38°. 

is Step 5: D,L-Erythro-methyI 7>((1-(3 l 4-dichlorophenyl)-2-hydroxy-6-methoxy-6-oxohexyl)thio)-4-oxo-4H-1- 

benzopyran-2-carboxylate 

The epoxide from Step 4 (1,5 g) was combined with methyl 7-mercapto-4-oxo-4H-1-benzopyran-2- 
carboxylate (1.1 g) in methanol (15 ml) and triethylamine (7.5 ml) and stirred at room temperature under N 2 
for 20 hours. The residue, upon concentration, was crystallized from methylene chloride/ethyl acetate/ 
20 hexane to yield the title compound; m.p. 121 — 123°. 

Analysis, calculated: C, 54.87; H, 4.22; S, 6.10. 

Observed: C, 54.65; H, 4.26; S, 6.09. 

Step 6: D,L-Erythro-7-((5-carboxy-M^^ 
2$ 2-carboxylic acid disodium salt sesquihydrate 

The diester from Step 5 (1.0 g) was stirred in 0.2N sodium hydroxide (19.9 ml) and tetrahydrofuran (20 
ml) at room temperature under N 2 for 20 hours. The solvent was removed in vacuo to yield the title 

compound; m.p. dec. 250°. 

Analysis, calculated: C, 46.49; H, 3.40; S, 5.83. 
30 Observed: C, 46.33; H, 3.62; S, 5.74. 

Example 106 

Preparation of D,L^rythro-7-(5-carboxy-2-hydroxy-1-^ 

benzo-pyran-2-carboxylic acid disodium salt dihydrate 
35 Step 1: meta-Bromobenzyltriphenylphosphonium bromide 

meta-Bromobenzylbromide (100 g) was taken up in toluene (1.5 I) to which was added triphenyl 
phosphine (100 g). The mixture was refluxed under N 2 for 2.5 hours then stirred at room temperature for 20 
hours. The resulting precipitate was filtered to yield the title compound; m.p. 302—304°. 

40 Step 2: 3-(1-nonenyl)bromobenzene 

The phosphonium salt from Step 1 (150 g) was added to a suspension at 0°C of potassium t-butoxide 
(33 g) in tetrahydrofuran (1800 ml). After stirring 30 minutes at 0°C under N 2 , octylaidehyde (37.6 g) in 
tetrahydrofuran (50 ml) was added dropwise. After addition the mixture was warmed to room temperature 
for 2 hours. Diethyl ether (1 I) was added, the mixture was filtered, washed with water, dried and 
45 concentrated. Chromatography on silica gel provided the title compound as an oil. 

NMR (CDCI3): 7.4 (1H, m), 7.25 (3H, m), 6.25 (2H, m), 2.2 (2H, m), 1.3 (10H, m), 0.95 (3H, t). 

Step 3: 3-nonylbromobenzene 

The olefin from step 2 (30 g) in ethyl alcohol (450 ml) and platinum oxide (500 mg) was reduced with 
50 hydrogen at 3 psi for 20 minutes. The catalyst was removed by filtration through a bed of Celite/sodium 
sulphate and the ethanol was concentrated to yield the title compound as an oil. 

NMR (CDCl 3 ): 7.4 (1H, d), 7.3 (1H, m), 7.2 (2H, dd), 2.6 (2H, t), 1.7 (2H, m), 1.3 (12H, m), 0.9 (3H, t). 

Step 4: Methyl epsilon-hydroxy-(3-nonylbenzene)hexanoate 
55 The bromide from Step 3 (20 g) in tetrahydrofuran (25 ml) was added to a suspension of magnesium 

metal (1.9 g) in anhydrous tetrahydrofuran (30 ml). The solution was refluxed under N 2 for 2 hours 

following the addition. In parallel, methyl 5-formylpentanoate (13 g) was taken up in tetrahydrofuran (20 
' ml) and cooled to -78°C. The Grignard reagent was then cooled to -20°C and added to the aldehyde 

maintained at -78°C. Stirring was continued 30 minutes at -78°C. The reaction was quenched with 
so saturated ammonium chloride (120 ml) and then was extracted with diethyl ether (5 x 50 ml). The residue 

after concentration of the ether extracts was purified on silica gel to provide the title compound as an oil. 
NMR (CDCI3): 7.2 (4H, m), 4.7 (1H, m), 3.7 (3H, s), 2.6 (2H, t), 2.3 (3H, m), 1.65 (9H, m), 1.3 (11H, m), 0.95 

(3H, t). 
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Step 5: (E)-methyl (3-nonylbenzene)hex-deita-enoate 

The hydroxy ester from Step 4 (10 g) was dissolved in toluene (200 ml) containing p-toluenesuiphonic 
acid (1.1 g) and reftuxed with a Dean Stark apparatus for 3 hours. The mixture was concentrated in vacuo 
and dissolved in chloroform (300 ml). The chloroform solution washed with 5% sodium bicarbonate (2 x 75 
5 ml), saturated sodium chloride 11 x 100 ml), then dried and concentrated. The residue was purified on silica 
gel to provide the title compound as an oil. 

NMR (CDCI 3 ): 7.2 (4H, m), 6.3 (1H, d), 6.2 (1H, q), 3.7 (3H, s), 2.6 (2H, q), 2.3 (3H, m), 1.8 (2H, m), 1.7 (2H, 
m), 1.3 (13H, m), .95 (3H, m). 

to Step 6: (E)-methyl delta,epsilon-epoxy-(3-nonylbenzene)hexanoate 

The olefin from Step 5 (5.6 g) was dissolved in methylene chloride (75 ml) to which was added m- 
chloroperbenzoic acid (4.0 g). The reaction was stirred 2 hours at room temperature. Calcium hydroxide {6 
g) was then added, the mixture was stirred 10 minutes, and then filtered through Celite. After concentration 
of the filtrate, the residue was chromatographed on silica gel to provide the title compound as an oil. 

15 NMR (CDCI3): 7.2 (4H, m), 3.7 (3H, s), 3.6 (1H, d), 3.0 (1H, m), 2.6 (4H, m), 1.9 (7H, m), 1.3 (11H, m), .95 
(3H, m). 

Step 7: D,L-erythro-methy!7^(2-hydroxy-6-meth^ 
4H-1 -benzopyran-2-carboxylate 

20 The epoxide from Step 6 (1 g) was combined with methyl 8-propyl-7-mercapto-4-oxo-4H-1-benzo- 
pyran-2-carboxylate (730 mg) in methyl alcohol (15 ml) and triethylamine (7.5 ml) and resulting solution 
was stirred at room temperature under N 2 for 15 hours. The reaction mixture was concentrated in vacuo 
and the residue chromatographed on silica gel to provide the title compound as an oil. 
Analysis, calculated: C, 69.20; H, 7.74; S, 5.13. 

25 Observed: C, 69.25; H, 7.91; S, 4.86. 

Step 8: D,L-erythro-7-(5-carboxy-2-hydroxy-1M3-nonylphenyl)pentylthio)-4-oxo-8-propyl-4H-V 

benzopyran 2-carboxylic acid disodium salt dihydrate 

The diester from Step7 (1 g) was dissolved intetrahydrofuran (17 ml)and0.2N sodium hydroxide (16.8 
30 ml) and stirred at room temperature for 48 hours. The solution was filtered and concentrated to yield the 
title compound, m.p. 192 — 195°. 

Analysis, calculated: C, 60.34; H, 6.85; S, 4.73. 

Observed: C, 60.39; H, 6.60; S, 4.85. 

3$ Example 107 

Preparation of D,L-erythro-7-((1-(4-butylphenyl)-5<arboxy-2-hydroxypentyl)thio)-4-oxo-8-propyl-4H-1- 

benzopyran-2-carboxylic acid disodium salt sesqui hydrate 
Step 1: Methyl D,L^rythro-7-((1-(4-butylphenyl)-6-methoxy^H}XO-2-hydroxyhexyl)thio)-4-oxo-8-propyl- 

4H-1 -benzopyran-2-carboxylate 
40 The epoxide from Example 1 20, Step 1 (1 g) was combined with methyl 8-propyl-7-mercapto-4-oxo-4H- 
1-benzopyran-2-carboxy!ate (915 mg) in methyl alcohol (10 ml) and triethylamine (8 ml) and stirred at room 
temperature under N 2 for 15 hours. The reaction mixture was filtered and concentrated. The residue was 
chromatographed on silica gel to provide the title compound as an oil. 

NMR (CDCI3): 7.9 (1H, d), 7.3 (6H, m), 4.4 (2H, d), 4.1 (2H, broad), 4.0 (3H, s), 3.65 (3H, s), 3.15 (2H, t), 2.6 

45 (2H, t), 2.3 (2H, m), 1.7 (10H, m), 1.3 (2H, m), 1.0 (5H, m). 

Step 2: D,L-erythro-7-((1-(4-butylphenyl)-5-carboxy-2-hydroxypentyl)thio)-4-oxo-propyl-4H-1- 

benzopyran-2-carboxylic acid disodium salt sesquihydrate 

The diester from Step 1 (1.0 g) was taken up in tetrahydrofuran (19 ml) and 0.2N sodium hydroxide 
(18.93 ml) and stirred at room temperature under N 2 for 48 hours. The reaction mixture was concentrated 
so and the solid residue triturated with diethyl ether, to provide the title compound, m.p. 210°. 

Analysis, calculated: C, 58.28; H, 5.90; S, 5.36. 

Observed: C, 57.91; H, 5.56; S, 5.16. 

Example 108 

55 D,L^rythro-7-((5K;arboxy-2-hydrox^ 

carboxylic acid disodium salt dihydrate 
Step 1: ortho-Bromo(phenylmethyl)triphenyl phosphonium bromide 

ortho-Bromobenzylbromide (100 g) was taken up in toluene (1.5 I) to which was added triphenyl 
phosphine (100 g). The solution was refluxed for 3 hours, then cooled and stirred at room temperature for 
60 15 hours. The solid precipitate was filtered to yield the title compound. 

Step 2: 2-(1-Nonenyl)bromobenzene 

The phosphonium salt from Step 1 (150 g) was added to a suspension at 0°C of potassium t-butoxide 
(33 g) in tetrahydrofuran (1800 ml). After stirring for 30 minutes at 0°C under N 2 , a solution of octylaldehyde 
65 (37.6 g) in tetrahydrofuran (50 ml) was added dropwise. The reaction mixture was then stirred at room 
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temperature for 15 hours. Diethyl ether (1 I) was added and the mixture was filtered, washed with water, 
dried and concentrated to provide the title compound as an oil. 

NMR (CDCI 3 ): 7.5 (1H, m), 7.2 (3H, m), 5.6—6.6 (2H # m), 2.2 (2H, t), 1.4 (10H, m) f 0.95 (3H, m). 

s Step 3: 2-Nonylbromobenzene 

The olefin from Step 2 (20 mg) was dissolved in ethyl alcohol (140 ml) and platinum oxide (200 mg) was 
added. The olefin was reduced with hydrogen at 3 psi for 20 minutes. Hie mixture was filtered through a 
bed of Celite/sodium sulfate and the filtrate was concentrated to yield the title compound as an oil. 

NMR (CDCI3): 7.5 (1H, d), 7.2 (3H, m), 2.7 (2H, t), 1.7 (2H, m), 1.4 (12H, m), 0.95 (3H f m). 

to 

Step 4: Methyl epsilon-hydroxy-2-nonylbenzenehexanoate 

The bromide from Step 3 (12.3 g) in tetrahydrofuran (15 ml) was added to a suspension of magnesium 
(1.2 g) in tetrahydrofuran and the mixture was refluxed 3 hours. In parallel, methyl 5-formylpentanoate (8g) 
was taken up in tetrahydrofuran (20 ml) and cooled to -78°C. The Grignard reagent was then cooled to 
is -20° and added to the aldehyde maintained -78°C. Stirring was continued for 30 minutes at -78°. The 
reaction was quenched with saturated ammonium chloride (100 ml) and then extracted with diethyl ether (5 
x 50 ml). The residue after concentration of the ether extracts was purified on silica gel to provide the title 
compound as an oil. 

NMR (CDCI3): 75 (1 H, m), 7.2 (3H, m), 4.9 (1 H, m), 3.65 (3H, s), 2.6 (2H, t), 2.3 (2H, t), 1 .7 (9H, m), 1 .3 (1 3H, 
20 m), 0.95 (3H, m). 

Step 5: (E)-methyl (2-nonylbenzene)hex-delta-enoate 

The hydroxy ester from Step 4 (4 g) was taken up in toluene (80 ml) containing p-toluenesulphonic acid 
(450 mg) and refluxed with a Dean Stark apparatus for 3 hours. The reaction mixture was concentrated, and 
25 taken up in chloroform (150 ml), washed with 5% sodium bicarbonate (2 x 40 ml), saturated sodium 
chloride (1 x 50 ml), dried and concentrated. The residue was purified on silica gel to provide the title 
compound as an oil. 

NMR (CDCI 3 ): 7.5 (1 H, m), 7.2 (3H, m), 6.7 (1 H, d), 6.1 (1 H, m), 3.7 (3H, s), 2.6 (2H, t), 2.3 (4H, m), 1 .8 (2H, 
m), 1.7 (2H, m), 1.3 (12H, m), 0.95 (3H, m). 

30 

Step 6: (E)-methyl delta-epsilon-epoxy-(2-nonylbenzene)hexanoate 

The olefin from Step 5 (2.5 g) was taken up in methylene chloride (40 mi) to which was added m- 
chloroperbenzoic acid (1.85 g) in methylene chloride (20 ml). The reaction was stirred at room temperature 
for 2 hours at which time calcium hydroxide (4 g) was added. After stirring 10 minutes, the mixture was 
35 filtered on a bed of ceiite. The solvent was evaporated and the residue was chromatographed on silica gel 
to provide the title compound as an oil. 

NMR (CDCI 3 ): 7.2 (4H, s), 3.8 (1 H, d), 3.7 (3H, s), 2.9 (1 H, m), 2.6 (2H, m), 2.3 (4H, m), 1 .9 (4H, m), 1 .4 (1 2H, 
m), 0.95 (3H, m). 

40 Step 7: Methyl D,L-erythro-7-((2-hydroxy-6-methoxy-1-(2-nonylphenyi)-6-oxo-hexyl)thio)4-oxo-8-propyl- 
4H-1-benzopyran-2-carboxylate 

The epoxide from Step 6 (1.0 g) was combined with methyl 8-propyl-7-mercapto-4-oxo-4H-1- 
benzopyran-2-carboxylate (730 mg) in methyl alcohol (15 ml) and triethyl amine (7.5 ml). The reaction was 
stirred 20 hours at room temperature under N 2 . The mixture was concentrated and purified on silica gel to 
■ 45 yield the title compound as an oil. 

NMR (CDCI3): 7.9 (1H, d), 7.3 (5H, m), 7.1 (1H, s), 4.7 (1H, d), 4.0 (3H, s), 4.0 (1H, broad singlet), 3.6 (3H, 
s), 3.1 (2H, t) r 2.5 (2H, m), 2.2 (4H, m), 1.7 (9H, m), 1.2 (13 m), 0.95 (3H, t). 

Step 8: D,L-erythro-7-((5-<*rboxy-2-hyd™ 
50 benzopyran-2-car boxy lie acid disodium salt di hydrate 

The diester from Step 7 (1.0 g) was taken up in tetrahydrofuran (16 ml) and 0.2N sodium hydroxide 
(1 6.0 ml) and stirred at room temperature under N 2 for 24 hours. Reaction was concentrated to yield the title 
compound, m.p. 202 — 205°. 

Analysis, calculated: C, 62.34; H, 6.85; S, 4.73. 
55 Observed: C, 59.95; H, 6.85; S, 4.79. 

Example 109 

Preparation of D,L-erythro-epsilon-((3-carboxyacetyl)amino)phenyl)thio)-delta-hydroxy-3- 

nonyibenzenehexanoic acid disoidium salt monohydrate 
60 Step 1: Methyl D,L-erythro-epsilon-((3-((3-methoxy-3-oxopropyi)amino)phenyl)thio)-delta-hydroxy-3- 
nonylbenzenehexanoate 

The epoxide from Example 106, Step 6 (1.19 g) was combined with the thiol from Example 12 (890 mg) 
in methyl alcohol (15 ml) and triethylamine (7.5 ml) and stirred at room temperature under N 2 for 20 hours. 

65 
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The reaction was concentrated and the residue chromatographed on silica gel to yield the title compound 
as an oil. 

NMR (CDCI 3 ): 9.0 (1 H, s), 7.5 (1 H, s), 7.4 (1 H, d), 7.2 (5H, m), 4.2 (1 H, d), 3.9 (1 H, bs), 3.8 (3H, s), 3.6 (3H, 
s), 3.4 (2H, s), 2.5 (2H, t), 2.3 (2H, m), 1.6 (9H, m), 1.3 (11, m), 0.95 (3H f t). 

5 

Step 2: ^L-erythro-epsilon^iS-tfcarboxyacetylJaminolphenyllthiol-delta-hydroxy-S- 
nonylbenzenehexanoic acid disodium salt monohydrate 

The esterfrom Step 1 (1.0 g) was taken up in tetrahydrofuran (17.5 ml) and 2N sodium hydroxide (17.5 
ml) and stirred for 24 hours under N 2 at room temperature. The reaction mixture was concentrated to yield 
10 the title compound, m.p. 200° (dec.). 

Analysis, calculated: C, 59.49; H, 6.82; S, 5.29. 

Observed: C, 59.09; H, 6.71; S, 5.17. 

Example 110 

Preparation of D,L-erythro-epsnon-(((3<arboxyphenyl)methyl)thio)-delta-hydroxy-4-nonylbenzene- 

hexanoic acid disodium salt dihydrate 
Step 1: Methyl D f L-erythro-delta-hydrQxy-epsilon-(((3-methoxyoxomethyl)phenyl)methyl)thio)-4- 

nonylbenzenehexanoate 

The epoxide from Example 48, Step B (1 g) was combined with 3-(methoxyoxomethyl)phenylmethyl- 
mercaptan (500 mg) in methyl alcohol (15 ml) and trimethylamine (7.5 ml) under N 2 at room temperature. 
After 30 hours the solvents were removed in vacuo and the residue chromatographed on silica gel to yield 

the title compound as an oil. 

NMR (CDCI3): 7.9 (2H, m), 7.2 (6H, m), 3.9 (3H, s), 3.8 (1 H, m), 3.55 (3H, s), 3.5 (3H, m), 2.6 (2H, t), 2.3 (2H, 
t), 1.9 (1H, d), 1.6 (7H, m), 1.2 (11H, m), 0.95 (3H, t). 
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Step2: D,L-EiYthro-epsilon-(((3-carboxyphenyl)methyl)thio)-delta-hydroxy-4-nonylbenzene-hexanoic 

acid disodium salt dihydrate 

The ester from Step 1 (1 g) was taken up in tetrahydrofuran (20 ml) and 0.2N sodium hydroxide (19.4 
ml) and stirred at room temperature under N 2 for 48 hours. The residue upon concentration was triturated 
30 with 20% methanol/ether to yield the title compound, m.p. 270° (dec). 
Analysis, calculated: C, 59.98; H, 7.28; S, 5.52. 
Observed: C, 61.12; ■ H, 7.02; S, 5.21. 

Example 111 

35 Preparation of D,L-Erythro-epsilon-((3-((carboxyacetyl)amino)phenyl)thio)-delta-hydroxy-4-nonylbenzene- 

hexanoic acid disodium salt sesterhydrate 
Step 1: Methyl D,L-erythro-delta-hydroxy-epsilon-{(3-methoxy-1,3-dioxopropyl)amino)phenyl)thio)-4- 

nonylbenzenehexanoate 

The epoxide from Example 48, Step B (1.5 g) was combined with the thiol from Example 12 (1.18 g) in 
40 methanol (25 ml) and triethylamine (10 ml) and stirred 15 hours at room temperature under N 2 . The 
reaction mixture was concentrated, and the residue was chromatographed on silica gel to yield the title 
compound as an oil. 

NMR (CDCI3): 9.1 (1H, s), 7.6 (1 H, m), 7.4 (1H, m), 7.3 <2H, m), 7.2 (4H, m), 4.3 (1 H, d), 3.9 (1H, bs), 3.8 (3H, 
s), 3.6 (3H, s), 3.4 (2H, s), 2.6 (2H, t), 2.3 (2H, t), 1.6 (9H, m), 0.95 (3H, t). 

45 

Step 2: D,L-Erythro-epsilon-((3-((carboxyacetyl)amino)phenyl)thio)-delta-hydroxy-4-nonylbenzene- 

hexanoic acid disodium salt sesterhydrate 

The diester from Step 1 (1 .95 g) was taken up in tetrahydrofuran (40 ml) and 0.2N sodium hydroxide (40 
ml) and stirred at room temperature under N 2 for 48 hours. The solvent was removed to yield the title 
50 compound, m.p. 240° (dec). 

Analysis, calculated: C, 53.37; H, 6.09; N f 2.49; S, 5.69. 

Observed: C, 53.72; H, 5.74; N, 2.51; S, 5.49. 

Example 112 

Preparation of (2S,5S),(2S,5R),(2R,5S),(2R,5R)-2-Butyl-6-((3-((carboxyacetyl)amino)phenyl)thio)-5- 
55 hydroxyhexanoic acid disodium salt monohydrate 

Step 1: 2-Butylhex-delta-enoic acid 

Delta-hexenoic acid (2 g) in tetrahydrofuran (25 ml) was cooled to -20°C under N 2 . Lithium 
diisopropylamide (2.1 eq) was then added and the reaction mixture was warmed to room temperature for 
6° 30 minutes. The reaction mixture was again cooled to -20°C and then n-butyliodide (2.1 ml) was added and 
the reaction mixture was warmed to room temperature where it was maintained for 12 hours. Ice water was 
added and the mixture was made acidic with 12N HCI. The mixture was extracted with diethyl ether, the 
ether was dried and concentrated to yield the title compound as an oil. 

NMR (CDCI 3 ): 10.6 (1H, bs), 5.7 (1H, m), 4.9 (2H, m), 2.3 (1H, m), 2 (2H, m), 1.6 (4H, m), 1.2 (4H, m), 0.95 

65 (3H, m). 
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Step 2: Methyl-2-butyIhex-delta-enoate 

The acid from Step 1 (3.3 g) was dissolved in diethyl ether {940 ml) to which was added an excess of 
diazomethane in diethyl ether. The solvent was evaporated to yield the title compound as an oil. 

NMR (CDCI 3 ): 5.7 (1H, m), 4.9 (2H, m), 3.6 {3H r s), 2.3 (1H, m), 2.0 {2H, m), 1.6 (4H # m), 1.2 (4H f m), 0.95 
(3H f m). 

Step 3: Methyl 2-butyl-delta,epsilon-epoxy-hexanoate 

The ester from Step 2 (2.0 g) was taken up in methylene chloride (100 ml) to which was added m- 
chloroperbenzoic acid (4.1 g) and the mixture was stirred at room temperature under N 2 for 4.5 hours. The 
mixture was concentrated and chromatographed on silica gel to yield the title compound as an oil. 

NMR (CDCI 3 ): 3.6 (3H, s), 2.9 (1H, m), 2.7 (1H, t), 2.5 (2H, m), 1.6 (6H, m), 1.2 (4H, m), 0.95 (3H, t). 

Step 4: Methyl (2S,5S) (2S,5R) (2R,5S) (2R,5R)-5-hydroxy-6-((3-((3-methoxy-1,3- 
dioxopropyl)amino)phenyl)thio)-2-n-butyl-hexanoate 

The epoxide from Step 3 (800 mg) was combined with the thiol from Example 12 (910 ml), methanol (20 
mi) and triethylamine (7 ml) and stirred under N 2 at room temperature for 15 hours. The solvent was 
removed in vacuo and the residue was chromatographed on silica gel to yield the title compound as an oil. 

NMR (CDCI3): 9.2 (1 H, bs), 7.6 (1H, m), 7.3 (2H, m), 7.1 (1 H # m), 3.8 (3H, s), 3.65 (1 H, bs), 3.65 (3H, s), 3.45 
(2H, s), 3.0 (2H, m), 2.4 (2H, m), 1.6 (6H, m), 1.2 (4H, m), 0.95 (3H, t). 

Step 5: (2S,5S) (2S,5R) (2R,5S) (2R,5R)-2-Butyl-6-((3-((carboxyacetyl)amino)phenyl)thio)-5- 
hydroxyhexanoic acid disodium salt monohydrate 

The diesterfrom Step 4 (1.1 g) was taken up in tetrahydrofuran (28 ml) and 0.2N sodium hydroxide (27 
ml) and stirred at room temperature under N 2 for 48 hours. The solvent was removed in vacuo to yield the 
title compound, m.p. 150° (dec). 

Analysis, calculated: C, 49.67; H, 5.92; N, 3.05; S, 7.00. 

Observed: C, 50.07; H, 6.03; N, 2.93; S, 7.56. 

Example 113 

Preparation of 7-(((2S,5S),(2S,5R),(2R,5S)-(2R,5R>^ 

benzopyrany-2-carboxylic disodium salt monohydrate 
Step 1: Methyl 7-(({2S,5S),{2S,5R),(2R,5S),(2R,5R)-2"hydroxy-3-(methoxycarbonyl)nonyl)thio)-4-oxo-8- 
propyl-4H-1-benzopyran-2-carboxylate 

The epoxide from Example 112, Step 3 (453 mg) was combined with methyl 8-propyl-7-mercapto-4- 
oxo-4H-1-benzopyran-2-carboxylate (600 mg) in methanol (15 ml) and triethylamine (5 ml) and stirred at 
room temperature under N 2 for 30 hours. The solvent was removed in vacuo and the residue was 
chromatographed on silica gel to provide the title compound, m.p. 70 — 72°. 

Analysis, calculated: C, 62.74; H, 7.16; S, 6.70. 

Observed: C, 62.66; H, 7.15; S, 6.79. 

Step 2: 7-(((2S,5S),(2S,5R),(2R,5S),(2R,5R)-5-<^ 
benzopyran-2-carboxylic acid disoium salt monohydrate 

The diesterfrom Step 1 (600 mg) was taken up in tetrahydrofuran (13 ml) and 0.2N sodium hydroxide 
(13.0 ml). The mixture was stirred at room temperature under N 2 for 36 hours, then concentrated in vacuo. 
The residue was triturated with ether/methanol to yield the title compound, m.p. 195—200°. 

Analysis, calculated: C, 53.90; H, 5.90; S, 6.26. 

Observed: C 53.98; H, 5.82; S, 6.37. 

Example 114 

Preparation of D,L-7-((5-Carboxy-2-(3^(butylthio)methyl)phenyl)pentyl)oxy)-4-oxo-8-propyl-4H-1- 

benzopyran-2-carboxylic acid disodium salt 

Step 1: 1-Bromo-3-((butylthio)methyl)-benzene 

1-Butanethiol (9.5 g) was taken up in tetrahydrofuran (250 ml) and cooled to 0°C under N 2 . To this 
solution was added aqueous sodium hydroxide (59.6%) and the mixture was stirred for 30 minutes at 0°C. 
3-Bromobenzylbromide (25 g) was then added and the mixture was stirred at room temperature for 15 
hours. Ice water was added and reaction mixture was extracted with chloroform. The organic extracts were 
dried and concentrated. The residue was chromatographed on silica gel to yield the title compound as an 
oil. 

NMR (CDCI3): 7.5 (1H, m>, 7.4 (1H, m), 7.25 (2H, m), 3.65 (2H, s), 2.45 (2H, t), 1.5 (4H, m), 0.95 (3H, t). 

Step 2: Methyl delta-hydroxy-3-((butylthio)methylbenzenehexanoate 

Magnesium metal (2.3 g) was suspended in tetrahydrofuran (25 ml). The bromide from Step 1 (22 g) in 
THF (60 ml) was added to maintain reflux, and at the end of addition the mixture was refluxed for 3 hours. 
Methyl 5-formylpentanoate (15.2 g) was taken up in tetrahydrofuran (60 ml) and cooled to -78°C under N 2 . 
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The Grignard reagent was cooled to 0°C and added to the solution of aldehyde at -78°C. The reaction 
mixture was maintained at -78°C for minutes, then warmed to 0°C and quenched with saturated 
ammonium chloride {1 00 ml). The mixture was extracted with ether. The ether was dried and concentrated 
and the residue was chromatographed on silica gel to yield title compound as an oil. 
5 NMR (CDCI 3 ): 7.3 (4H f m), 4.6 (1H, m), 3.7 (3H, s), 3.7 (2H, s), 3.7 (1H, m), 2.4 (6H, m), 1.6 (8H, m), 0.95 

(3H, t). 

Step 3: Methyl DX-7-({6-methoxy-^-oxo-2-((butylthio)methyl)phenyl)hexyl)oxy)-4-oxo-8-propyl-4H,1 - 
benzopyran-2-carboxylate 

10 The alcohol from Step 2 (1 g) and ethyl-8-propyl-7-hydroxy-4-oxo-4H-1-benzopyran-2-carboxylate (940 
mg) were combined in tetrahydrofuran (50 ml) with diethylazodicarboxylate (1.07 g) at 0°C under N 2 . 
Triphenylphosphine (1.9 g) in THF (20 ml) was added dropwise over 30 minutes to the cooled solution. The 
mixture stirred 15 hours at room temperature, then concentrated. The residue was chromatographed on 
silica gel to yield the title compound as an oil. 

15 NMR (CDCI3): 7.4 (1 H, d), 7.3 (4H, m), 7.0 (1 H, s), 6.8 (1 H, d), 5.2 (1 H, t), 4.4 (2H, q), 3.6 (3H, s), 3.6 (2H, s), 

3.0 (2H # t), 2.4 (4H, m), 1.7 (7H, m), 1.4 (8H, m), 1.0 (3H, t), 0.95 (3H, t). 

Step 4: 7-((5-Carboxy-2-(3-((butylthio)methyl)phenyl)oxy)-4-oxo-8-propyl-4H-1-benzopyran-2-carboxylic 
acid disodium salt 

20 The ester from Step 3 (1.08 g) was taken up in tetrahydrofuran (20 mi) and 0.2N sodium hydroxide (19.5 
ml) under N 2 and was stirred at room temperature for 48 hours. The reaction mixture was concentrated to 
yield the title compound, m.p. 175 — 180° (dec). 

Analysis, calculated: C, 61.63; H, 5.86; S, 5.48. 

Observed: C, 61.49; H, 5.67; S, 5.23. 

25 

Example 115 

Preparation of D,L-7-((1-(3-((Butylthio)methyl)phenyl)-5-carboxypentyl)thio)-4-oxo-8-propyl-4H-1- 

benzopyran-2-carboxylic acid disodium salt 

30 Step 1: D,L-Methyl 7-{(1-3-((butylthio)methyi)phenyl)^methoxy-6-oxo-hexyl)thio)-4oxo-8-propyl-4H-1- 

benzo py ra n -2-ca rboxy I ate 

Triphenylphosphine (1 .2 g) was taken up in tetrahydrofuran at 0°C under N 2 . To this solution was added 

diethylazodicarboxylate (800 mg) with stirrfng for 30 mins. A mixture of the alcohol from Example 114, Step 

2 (740 mg) and methyl 7-mercapto-8-propyl-4-oxo-4H-1-benzopyran-2-carboxylate (700 mg) in 
35 tetrahydrofuran (25 ml) was added to the above mixture at 0°C. After stirring 1 hour at room temperature 

the reaction mixture was concentrated and the residue was chromatographed on silica gel to yield the title 

compound as an oil. 

NMR (CDCI3): 7.8 (1 H, d), 7.3 (5H, m), 7.0 (1 H, s), 4.3 (1 H, m), 4.0 (3H, s), 3.6 (3H f s), 3.6 (2H, s), 3.0 (2H, t), 
2.3 (4H r m), 2.0 (2H, m), 1.5 (10H, m), 1.0 (3H, t), 0.95 (3H, t). ' 

40 

Step 2: 7-((1-(3-((Butylthio)methyl)phenyl)-5-carboxypentyl)thio)-4-oxo-8-propyl-4H : 1-benzopyran-2- 
carboxylic acid disodium salt 

The ester from Step 1 (700 mg) was taken up in tetrahydrofuran (13 ml) and 0.2N sodium hydorxide 
(12.5 ml) at room temperature under N 2 with stirring for 48 hours. The reaction mixture was concentrated to 
45 yield the title compound, m.p. 200° (dec). 

Analysis, calculated: C, 59.97; H, 5.71; S, 10.67. 

Observed: C, 59.77; H, 5.90; S, 10.48. 

Example 116 

so Preparation of D,L-Eivthro-7-((5-carboxy-1-(4-(1,1-dimethylethyl)phenyl)-2-hydroxypentyl)thio)-4-oxo-8- 

propyl-4H-1-benzopyran-2-carboxylate disodium salt monohydrate 

Step 1: D,L-Methyl (E)-delta,epsi!on-epoxy-4-(1,1-dimethylethyl)benzenehexanoate 

Following the procedure described in Example 105, Steps 1, 2, 3 and 4, but substituting an equivalent 
55 amount of 4-t-butyl benzene for 3,4-dich!orobenzene in Step 1, was obtained sequentially: 

A — Methyl epsilon-oxo-(4-(1,1-diemsthylethyl)benzene)hexanoate, as an oil: NMR (CDCI 3 ): 1.4 (9H, s), 
1.6—2.0 (4H, m), 2.3—2.6 (2H, m), 2.9—3.2 (2H, m), 3.75 (3H, s), 7.5 (2H, d, J=7.5Hz), 8.0 (2H, d, J=7.5Hz). 

B — Methyl epsilon-hydroxy-(4-(1,1-dimethylethyl)benzene)hexanoate, asan oil: NMR (CDCI 3 ): 1.4 (9H, 
s), 1.4—2.0 (6H, m), 2.4 (2H, t, J=6Hz), 2.5 (2H, s), 3.7 (3H, s), 4.6 (1H, t, 5=6Hz), 7.25 (2H, d, J=9Hz, 7.45 (2H, 
60 d, 5=9Hz). 

C — (EH4-(1,1-Dimethyiethyl)benzene)hex-delta-enoate, as an oil: NMR (CDCI 3 ): 1.4 (9H, s), 1.8 (2H, 
quint), 2.3 (4H, quint), 3.65 (3H, s), 5.9—6.5 (2H, m), 7.35 (4H, s). 

D — and the title compound, as an oil: NMR (CDCI 3 ): 1.3 (9H, s), 1.55-2.0 (4H, m), 2.4 (2H, t), 2.85—3.05 
(1H, m), 3.6 (1H, d), 3.7 (3H, s), 7.2 (2H, d), 7.4 (2H, d). 
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Step 2: D,L-Erythro-methyl7-((1-(4-(1,1^im^ 
oxo-8-propyl-4H-1-benzopyran-2-carboxylate 

Following the procedure described in Example 113, Step 1, but substituting an equivalent amount of 
the epoxide from Step 1 above for methyl 2-butyl-delta,epsilon-epoxy-hexanoate was obtained the title 
5 compound, as an oil. 

Analysis, calculated: C, 67.12; H, 6.90; S, 5.78. 

Observed: C, 67.05; H, 6.92; S, 5.54. 

Step 3: D,L-Erythro-7-((5<arboxyl-^ 
io 4H-1-benzopyran-2-carboxylate disodium salt monohydrate 

The diester from Step 2 (715 mg) was stirred in THF (10 ml) and 0.2N NaOH (18.4 ml) at ambient 
temperature for 18 hours. The mixture was concentrated in vacuo to remove the THF and applied to a 
column of Amberlite XAD-8 resin. The column was washed with water until the effluent was neutral. 
Eluting with ethanol gave after concentration to dryness, the title compound, as a foam. 
is Analysis, calculated: C, 59.17; H, 5.82; S, 5.45. 
Observed: C, 58.93; H, 5.45; S, 5.57. 



Example 117 

Preparation of D,L-Erythro-7-((6-carboxy-2-hydroxy-1-(4-nonyl phenyl (hexyl)thio )-4-oxo-8-propyl-4H-1 - 
20 pyran-2-carboxylic acid disodium salt 

Step 1: Methyl de lta-oxo-(4-octy I phenyl Jpentanoate 

Methyl 4-(chloroformyl)butyrate (15.2 ml) was added to a stirred suspension of anhydrous aluminum 
chloride (32 g) in anhydrous 1,2-dichloroethane and the mixture was stirred under N 2 atmosphere at 
25 ambient temperature for 15 minutes, n-phenyloctane (15.2 ml) was added slowly and after 30 minutes the 
mixture was poured into water and ice. The mixture was extracted with CH 2 CI 2 (2 x 100 ml) and the 
combined organic phases were washed with brine, dried (Na 2 S0 4 ) and reduced to dryness to provide the 
title compound, as an oil. 

NMR (CDCI 3 ): 0.9 (3H, t), 1.1—1.8 (12H, m), 2.0 (2H, quint), 2.45 (2H, t), 2.6 (2H, t), 3.0 (2H, t), 3.6 (3H, s), 

30 7.2 (2H, d), 7.85 (2H, d). 

Step 2: 2-(4-Octylphenyl)tetrahydro-6-oxo-2H-pyran 

A solution of the ketone from Step 1 (30 g) in methanol (150 ml) was stirred with aqueous 3N NaOH 
(47.3 ml) at 50° for 30 minutes. The mixture was cooled to ambient temperature and the mixture was diluted 

35 with water (200 ml). Sodium borohydride (5.4 g) was added by portions and the mixture was vigorously 
stirred at ambient temperature for 1.5 hours. The mixture was slowly poured into a mixture of ice, water 
(400 ml) and concentrated HCl (12 ml) to be finally acidified with more concentrated HCl to pH3. The 
mixture was extracted with CH 2 CI 2 (2x) and the combined organic phases were washed with H 2 0, dried 
(Na 2 S0 4 ) and reduced to dryness to provide an oil. This oil was dissolved in toluene (200 ml) and hydrated 

40 p-toluenesulfonic acid (1.8 g) was added. The mixture was stirred at ambient temperature and after 45 
minutes the mixture was evaporated to dryness and the residue was chromatographed on silica gel to 
provide the title compound. 

NMR (CDCI3): 0.95 (3H, t), 1.2—1.9 (12H, m), 1.9-2.3 (4H, m), 2.5—2.8 (4H, m), 5.3 (1H,t), 7.1— 7.4 (4H, 

m). 

45 

Step 3: 2-(4-Octylphenyl)-6-hydroxy-tetrahydro-2H-pyran 

A solution of lactone from Step 2 (1 5 g) in anhydrous toluene (260 ml) was cooled under N 2 at -78° and 
a solution of 25% by weight diisobutylaluminium hydride in toluene (57 ml) was added. The mixture was 
stirred at -78° and after 5 minutes, the mixture was poured into a solution of concentrated HCl (14 ml) and 
so water (200 ml) and extracted with diethyl ether (2x). The combined organic phases were washed with 
water, dried (Na 2 S0 4 ) and evaporated in vacuo to provide the title compound, as an oil. 

NMR (CDCI3): 0.9 (3H, t), 1.1—2.1 (18H, m), 2.6 (2H, t), 3.5—5.4 (3H, m), 7.0—7.3 (4H, m). 

Step 4: Methyl (E)- and (Z)-zeta-hydroxy-(4-octylphenyl)hept-alpha-enoates 
55 A solution of lactol from Step 5 (15 g) and (carbomethoxymethylene)triphenylphosphorane (26 g) in 

CHCI 3 (200 ml) was refluxed for 4 hours. The mixture is cooled to ambient temperature and reduced to 
dryness in vacuo. The residue was chromatographed on silica gel to provide the title compound, as an oil. 

NMR (CDCI 3 ): 0.9 (3H, t), 1.1— 1.85 (16H, m), 1.9 (1H, s), 2.0—2.4 (2H, m), 2.6 (2H, t), 3.7 (3H, s), 4.65 (1H, 
t), 5.75 and 5.8 (d and d resp. 1H), 5.85—6.2 and 6.85 (m and t resp., 1H), 7.0—7.3 (4H, m). 

60 

Step 5: Methyl Zeta-hydroxy-4-octylbenzeneheptanoate 

A solution of olefin from Step 4 (15.3 g) in THF (150 ml) was hydrogenated under 40 psi of hydrogen in 
the presence of 5% palladium on charcoal (1.0 g) for 10 minutes. Then the reaction mixture was filtered on 
a bed of celite, washed with THF and the filtrate was evaporated in vacuo to provide the title compound, as 
65 a white solid: m.p. 49 — 50°. 
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Step 6: Methyl (E)-4-octylbenzenehept-epsilon-enoate 

A solution of alcohol from Step 5 (12.3 g) in toluene (150 ml) was refluxed in the presence of hydrated 
p-toluenesulfonic acid (1.34 g) and after 20 minutes the mixture was cooled to ambient temperature and 
reduced to dryness. The residue was chromatographed on silica gel to provide the title compound, as an 
5 oil. 

NMR (CDCI 3 ): 0.9 (3H, t), 1.1—1.9 (16H, m), 2.1—2.5 (4H, m), 2.6 (2H, t), 3.7 (3H, s), 5.95-S.5 (2H, m), 7.1 
(2H, d), 7.3 (2H, d). 

Step 7: Methyl (E)-epsilon,zeta-epoxy-4-octylbenzene-hept-epsilon-enoate 

to To a solution of olefin from Step 6 {9.0 g) in CH 2 CI 2 (75 ml) was added a solution of 85% m- 
chloroperbenzoic acid (6.6 g) in CH 2 CI 2 (100 ml). The mixture was stirred at ambient temperature and after 2 
hours, treated with calcium hydroxide (7.3 g). The heterogeneous solution was stirred for 10 minutes and 
the salts were filtered and the filtrate was reduced to dryness. The residue was chromatographed on silica 
gel to provide the title compound, as an oil. 

fS NMR (CDCI 3 ): 0.9 (3H, t), 1.1—1.5 (12H, m), 1.5—1.9 (6H, m), 2.4 (2H, t), 2.65 (2H, t), 2.95 (1H, m), 3.6 (1H, 
d), 3.7 (3H, s), 7.2 (4H, s). 

Step 8: D,L-Erythro-methyl 7-{(2-hydroxy-7-methoxy-1-(4-octylphenyl)-7-oxoheptyl)thio)-4-oxo-8-propyt- 

4H-1 -benzopyran-2-carboxylate 
20 Following the procedure described in Example 113, Step 1, but substituting an equivalent amount of 
the epoxide from Step 7 for methyl 2-butyl-delta,epsilon-epoxyhexanoate was obtained the title 
compound, as an oil. 

Analysis, calculated: C, 69.20; H, 7.74; S, 5.13. 
Observed: 0,69.16; H, 8.00; S, 5.04. 

25 

Step 9: D,L-EiYthro-7-{(6-carboxy-2-hydroxy^^ 
benzopyran-2-carboxylic acid disodium salt 

The diester from Step 8 (287 mg) was stirred in THF (8 ml) and 0.2N NaOH (4.8 ml) at ambient 
temperature for 18 hours. The mixture was concentrated in vacuo to remove the THF and purified on a 
30 column of amberlite XAD-8 resin as described in Example 116, Step 3 to provide the title compound, as a 
foam. 

Analysis, calculated: C, 63.73; H, 6.61 ; S, 5.00. 
Observed: C, 63.42; H, 6.79; S, 4.86. 

35 Example 118 

Preparation of (Epsilon S, zeta R) ancHepsilbn R, zeta S)-zeta-3- 
((((carboxyacetyl)amino)phenyl)thio)epsilon-hydroxy-4-nonylbenzeneheptanoic acid disodium salt 

Step 1: D,L-Erythro-methyl epsilon-hydroxy-zeta-tO-flS-methoxy-l^-dioxypropyDaminoJphenyDthio)^ 

40 octylbenzeneheptanoate 

Methyl (E)-epsilon,zeta-epoxy-4-octylbenzeneheptanoate methyl ester (364 mg) and the thiol from 
Example 12 (210 mg) in anhydrous methanol (5 ml) and triethylamine (0.37 ml) were stirred under N 2 
atmosphere at ambient temperature for 18 hours. The mixture was reduced to dryness and 
chromatographed on silica gel to provide the title compound, as an oil. 
45 Analysis, calculated: C, 67.22; H, 7.93; N, 2.45; S, 5.61. 
Observed: C, 66.96; H, 8.37; N, 2.75; S, 5.42. 

Step 2: (Epsilon S, zeta R) and (epsilon R, zeta S)-zeta-3-((((carboxyacetyl)amino)phenyl)thio)epsilon- 
hydroxy-4-nonylbenzeneheptanoic acid disodium salt 
so The diester from Step 1 (315 mg) was stirred in THF (10 ml) and 0.2N NaOH (5.8 ml) at ambient 
temperature for 18 hours. The mixture was concentrated in vacuo to remove the THF and then purified on a 
column of amberlite XAD-8 resin as described in Example 1 17, Step 3 to provide the title compound, as a 
foam. 

Analysis, calculated: 0,61.31; H, 6.69; N, 2.38; S, 5.46. 
55 Observed: 0,61.31; H, 6.67; N, 2.42; S, 5.45. 

Example 119 

Preparation of 7-((5-Carboxy-2(S)-hydroxy-1-(R)-(2(E)-(4-o^ 

4H-1-benzopyran-2-carboxylic acid disodium salt 
50 Step 7. 4-(Bromomethyl)-n-octyibenzene 

A solution of 4-n-octylbenzenemethanol (22.8 g) in benzene (90 ml) was added dropwise to cooled (0 ) 
phosphorus tribromide (4.9 ml). After complete addition, the reaction mixture was diluted with diethyl 
ether (200 ml), washed with water (2 x 200 ml). 5% sodium bicarbonate, brine, dried (Na 2 S0 4 and reduced 
to dryness. The residue was chromatographed on silica gel to provide the title compound, as a white solid, 
65 m.p. 31—33°. 
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Sfep2.((4-n-Octylphenyl)methYl)triphenylphosphonium bromide 

A solution of bromide from Step 1 (25 g) and triphenylphosphine (16.7 g) in dry toluene (150 ml) was 
refluxed for 3 hours. The reaction mixture was cooled to ambient temperature and a white solid was 
formed. The mixture was diluted with diethyl ether (200 ml) and stirred for 30 minutes. The solid was 
filtered, washed with diethyl ether, dried under vacuum to provide the title product as a white solid, m.p. 
155—157°. 

Step 3. Methyl delta(S), epsilon(R)-delta, epsilon-epoxy-(2(E)-(4-octylphenyl)ethenyl)hexanoate 

A suspension of the phosphonium bromide from Step 2 (13.9 g) in anhydrous THF (28 ml) was cooled 
to 0° under N 2 atmosphere and was added a solution of 1 .6 N n-butyllithium in hexane (4.7 ml). The mixture 
was stirred for 10 minutes and a solution of methyl 6-formyl-5S,6R-epoxy hexanoate (1.0 g) in anhydrous 
THF {10 ml) was added. After 10 minutes, the reaction mixture was warmed to ambient temperature and 
diluted with water and diethyl ether. The aqueous layer was extracted with diethyl ether (3X) and the 
combined organic layers were washed with water, dried (Na 2 S0 4 ) and reduced to dryness. The residue was 
chromatographed on a column of deactivated silica gel to provide the title compound, as a solid, m.p. 25 . 
[a] D -155° (C=0.667, CHCI 3 ). 

Analysis, calculated: C, 77.05; H, 9.56. 
Observed: C, 76.90; H, 9.38. 

Step 4. Methyl 7-((2(Shhydroxy-6-methoxy-1(R)^ 
propyl-1H-1-benzopyran-2-carboxylate 

Chiral epoxyde from Step 3 (250 mg), methyl 7-mercapto-8-propyM'-oxo^H-1-benzopyran-2- 
carboxylate (128 mg) and anhydrous methanol (0.06 ml) were mixed together for 1 minute. To this mixture 
was added more anhydrous methanol (1.2 ml). After 10 minutes the mixture was reduced to dryness and 
the residue was chromatographed on deactivated silica gel to provide the title product as an oil, laj D - 139 

(C=0.887, CHCI3). 

Analysis, calculated: C, 69.78; H,7.60; S, 5.04. 
Observed: C, 69.63; H, 7.45; S, 5.29. 

Step 5. 7-((5-Carboxy-2(S^ 

benzopyran-2-carboxylic acid disodium salt hydrate ^ ilfw , ,v u - ♦ 

The diester from Step 4 (225 mg) was stirred in THF (13 ml) and 0.2N NaOH (3.7 ml) at ambient 

temperature for 18 hours. The mixture was concentrated in vacuo to remove the THF and then purified on a 

column of Amberiite XAD-8 resin as described in Example 117, Step 3 to provide the title compound, as a 

foam, [a] D -223° (C=0.78, CHCI 3 ). 

Analysis, calculated: C, 64.40; H,6.49; S,4.91. 
Observed: C, 64.27; H, 6.56; S, 4.82. 

Example 120 

Preparation of D,L-Erythro-7((1-(4-butyl phenyl )carboxy-2-hydroxypentyl)thio)-4-methyl-2-oxo-2H 

benzopyran-2-acetic acid disodium salt monohydrate 
Step 1. D,L-Methyf delta,epsilon-(E)-epoxy-(4-butylbenzene)hexanoate ( . . • . ♦ 

Following the procedure described in Example 105, Steps, 1, 2, 3 and 4 but substituting an equivalent 
amount of 4-n-buty I benzene for 3,4-dichlorobenzene in Step 1 was obtained, sequentially: 

A — Methyl epsilon-oxo-(4-butylphenyl)hexanoate as an oil: NMR (CDCI 3 ): 1.0 (3H, t), 1.3—2.0 (8H, m), 

2.4 (2H, t), 2.7 (2H, 5), 3.0 (2H, t), 3.7 (3H, s), 7.3 (2H, d), 7.95 (2H, d) 

B — Methyl epsilon-hydroxy-(4~butylphenyl)hexanoate as an oil: NMR (CDCI 3 ). 0.9 (3H, t), 1.0—2.0 

(10H, m), 2.3 (2H, t), 2.5 (1H, s), 2.6 (2H, t), 3.6 (3H, s), 4.6 (1H, t), 7.2 (4H, t). 

C — (E)-(4-Buty1phenyl-hex-delta-enoate as an oil:NMR (CDCI 3 ): 0.95 (3H, t), 1.2—2.1 (6H, m), 2.2—2.55 
(4H, m), 2.6 (2H, t), 3.7 (3H, s), 5.9-6.5 <2H, m), 7.1 (2H, d) 7.3 (2H, d). 

D — D L-Methyl delta, epsilon-(E)-epoxy-(4-butylphenyl)hexanoate as an oil. NMR (CDCI 3 ). 0.9 (3H, t), 
1.2-2.1 (8H, m), 2.S-2.8 (4H, m), 3.0 (1H, td), 3.65 (1H, d), 3.7 (3H, s), 7.2 (4H, s). 
Step 2. D,L-Erythro-methyl 7-((1-(4-butylphenyl)-2-hydroxy-6-methoxy-6-oxohexyl)thio)-4-methyl 2-oxo-8- 

propyl-2H-1-benzopyran-3-acetate 

The epoxide from Step 1 (522 mg) and methyl 7-mercapto^methyl-2-oxo-8-p^ 
3-acetate, (from Example 11), (526 mg) in anhydrous methanol (10 ml) and tnethylamine (0.72 ml) were 
stirred under N 2 atmosphere at ambient temperature for 1 8 hours. The mixture was reduced to dryness and 
chromatographed on silica gel to provide the title compound, as a white solid, m.p. 91—93°. 

Analysis, calculated: C, 68.01 ; H, 7.27; S, 5.50. 

Observed: C, 67.95; H, 7.20; S, 5.20. 

Step 3. D,L-Erythro-7-((1-(4-but^ 
benzopyran-2-acetic acid disodium salt monohydrate 

The diester from Step 2 (771 mg) was stirred in THF (10 ml) and 0.2N NaOH 93 ml) at ambient 
temperature for 18 hours. The mixture was concentrated to remove the THF and then purified on a column 
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of Amberiite XAD-8 resin as described in Example 117, Step 3 to provide the title compound, as a foam. 
Analysis, calculated: C, 60.37; H, 6.21 ; S, 5.20. 
Observed: C, 60.11; H, 6.38; S, 5.23. 

5 Example 121 

Preparation of D,L-(E)-Erythro-7-«5-<»rboxy-2-h^ 
propyl-4H-1-benzopyran-2-carboxylic acid disodium salt dihydrate 
Step 7. Ethyl (4-octylphenyl)-prop-alpha-enoate 

A solution of 4-octylbenzaldehyde (22 g) and (carboethoxymethylene)triphenylphosphorane (46 g) in 

io CH 2 CI 2 (250 m!) was stirred at ambient temperature. After 1 hour, the mixture is reduced to dryness and the 
residue was chromatographed on silica gel to provide the title compound, as an oil. NMR (CDCI 3 ): 0.9 (3H, 
t), 1.1-1.8 (12H, m), 2.65 (2H f t), 4.25 (2H, q), 6.35 (1H, d>, 7.15 (2H, d), 7.4 (2H, d), 7.65 (1H, d). 
Step 2. 3-(4-Octylphenyl)-2-propen-1 -ol 

A solution of ester from Step 1 (20.5 g) in THF (60 ml) was added to a cooled suspension of aluminium 

is hydride (5 g) in THF (50 ml). The mixture was stirred at ambient temperature and after 2 hours, a saturated 
aqueous solution of ammonium chloride was added and extracted with hexane (2X). The combined 
organic layers were washed with water, dried (NazSO*) and reduced to dryness. The residue was 
chromatographed on silica gel to provide the title compound, m.p. 30°. NMR (C0CI 3 ): 0.87 (3H, t), 1.1—1.8 
(13H, m, 1h exchanged with D 2 0), 2.57 (2H, t), 4.23 (1H, t, d after D 2 0 exchange), 6.23 (2H, dt), 6.53 (1H, d), 

20 7.07 and 7.25 (4H, ABq). 

Step 3. 1-Bromo-3-(4-octylphenyl)-2-propene 

Following the procedure described in Example 119, Step 1 but substituting an equivalent amount of 
alcohol from Step 2 above for 4-n-octylbenzenemethanbl was obtained the title compound, as an oil: NMR 
25 (90 MHz) (CDCI 3 ): 0.90 (3H, t), 1.1—1.8 (12H, m), 2.60 (2H, t), 4.13 (2H, d), 6.30 (1H, dt), 6.62 (1H, d), 7.07 and 
7.25 (4H, ABq). 

Step 4. D,L-Methyl delta, epsilon-(E)-epoxy-(2(E)-(4-octylphenyl)ethenyl)hexanoate 

Following the procedure described in Example 122, Step 1 but substituting an equivalent amount of 
30 bromide from Step 3 for cinnamyl bromide was obtained the title compound, as an oil: NMR (90 MHz) 
(CDCI 3 ): 0.87 (3H, t), 1.1—2.1 (16H, m), 2.37 (2H, t), 2.60 (2H, t), 2.92 (1H, td), 3.23 (1H, dd), 3.67 (3H, s), 5.82 
(1H, dd), 6.70 (1H, d), 7.03 and 7.30 (4H, ABq). 

Step 5. D,L-Methyl (E)-erythrcH7-((2-hydroxy-6-methoxy-^ 

35 oxo-8-propyl-4H-1-benzopyran-2-carboxylate 

Following the procedure described in Example 119, Step 4 but substituting an equivalent amount of 
epoxyde from Step 4 above for methyl delta(S)-epsilon(R)-delta, epsilon-epoxy-(2-(EM4- 
octylphenyl)ethenyl)hexanoate was obtained the title compound, as an oil:NMR (CDCI 3 ): 0.87 (3H, t), 1.00 
(3H, t), 1.1—2.2 (19H, m, 1 H exchanged with D 2 0), 2.37 (2H, t), 2.55 (2H, t), 3.09 (2H, t), 3.63 (3H, s), 3.8—4.2 

40' (5H, m; including 3H, s), 6.17 (1H, dd), 6.45 (1H, d), 7.00 (1H, s), 7.0—7.25 (4H, ABq), 7.43 (1H, d), 7.9 (1H, d). 

Step 6. D,L-(E)-Erythro-7-((5^arboxy-2-h^ 
4H-1-benzopyran-2-carboxylic acid disodium salt dihydrate 

The diester from Step 5 (138 mg) was stirred in THF (10 ml) and 0.2N NaOH (2.3 ml) at ambient 
45 temperature for 18 hours. The mixture was concentrated in vacuo to remove the THF and then purified on a 
column of Amberiite XAD-8 resin as described in Example 117, Step 3 to provide the title compound, as a 
foam. 

Analysis, calculated: C, 61.03; H, 6.73; S, 4.66. 
Observed: C, 60.94; H, 6.75; S, 5.15 

50 

Example 122 
Preparation of D,L-(E)-Erythro-7-((5-<*rboxY-2-^ 

1-benzopyran-2-carboxylic acid disodium salt monohydrate 
Step 1. D,L-Methyl delta, epsilon(E)-epoxy-(2-(E)-phenylethenyl)hexanoate 
55 Tetrahydrothiophene (8.6 ml) was added to a suspension of cinnamyl bromide (16 g) in a mixture of 
methanol (80 ml) and water (8 ml) and the mixture was stirred at ambient temperature for 1 hour. The 
mixture was concentrated in vacuo to remove the sfclvent and the residue was dissolved in dichlorometane 
(120 ml). Methyl 4-formylbutyrate (11.6 g, 65% pure) and triethylbenzylammonium chloride (0.60 g) were 
added. The mixture was cooled to -30°C, 10N NaOH (100 ml) was added and the mixture was vigorously 
60 stirred for 5 minutes. The mixture was cooled to -70° and extracted with diethyl ether (4X500 ml). The 
combined organic phases were washed with cold water, brine, dried (Na 2 S0 4 ) and reduced to dryness and 
chromatographed on silica gei to provide the title compound, m.p. 40—41°. 
Analysis, calculated: C, 73.15; H, 7.37. 
Observed: C, 73.03; H, 7.40. 
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Step 2. D,L-Methyl {E)-erythr<>7-((2-hydroxy-6-methoxy-6K)xo-lM2-phenYlethenyl)hexYl)thtoMHDx<>8- 
propyl-4H-1-benzopyran-2-carboxylate 

A solution of the epoxide from Step 1 (0.39 g) and methyl 7-mercapto-8-propyl-4-oxo-4H-1- 
benzopyran-2-carboxylate (0.44 g) in methanol (10 ml) was cooled to 0°C under of nitrogen and 
5 triethylamine (70 uJ) was added. The mixture was stirred at 0°C for 15 minutes, poured into crushed ice, and 
extracted with diethyl ether (30 ml x 4). The combined organic phases were washed with brine, dried over 
Na 2 S0 4 and reduced to dryness to provide the title compound as an oil. 

NMR (CDCI 3 ): 1.00 (3H, t), 1.4—2.0 (6H, m), 2.30 (2H, t), 2.7 (1H), 3.10 (2H, t), 3.63 (3H, s), 3.&-4.15 (5H, 
m, including 3H, s), 6.20 (1H, dd), 6.50 (1H, dd), 7.00 (1H, s), 7.1—7.4 (5H, m), 7.43 (1H, d), 7.90 (1H, d). 

10 

Step 3. D,L-(E)-Erythro-7-((5-carboxy-2-hydroxy^ 
benzopyran-2'-carboxylic acid disodium salt monohydrate 

The diester from Step 2 (130 mg) was stirred in THF (10 ml) and 0.2N NaOH (2.6 ml) at ambient 
temperature for 18 hours. The mixture was concentrated in vacuo to remove the THF and purified on a 
is column of Amberlite XAD-8 resin as described in Example 117, Step 3 to provide the title compound, as a 
foam. 

Analysis, calculated: C, 58.06; H, 5.05; S, 5.74. 
Observed: C, 58.08, H, 5.03; S, 5.71. 

20 Example 123 

Preparation of D,L-(E)-Erythro-6-((3-((carboxyac 
acid disodium salt sesquihydrate 

Step 1. D,L-(E)-Erythro-methyl 5-hydroxy-6-((3-((3-methoxy-1,3-dioxopropyl)phenyl)thio)-8-phenyl-7- 
octenoate 

25 The epoxide from Example 122, Step 1 (261 mg) was added to a solution of the thiol from Example 12 
(254 mg) in anhydrous methanol (0.5 ml) and triethylamine and stirred at ambient temperature for 18 
hours. The mixture was reduced to dryness and chromatographed on silica gel to provide the title 
compound, as an oil. 

Analysis, calculated: C, 63.67; H, 6.20; N, 2.97; S, 6.80. 

30 Observed: C, 63.79; H, 6.32; N, 2.88; S, 6.61. 

m 

* 

Step 2. D,L-(E)-Erythro^((3-((carboxyacetyl)amino)phenyl)thio)-5-hydroxy-8-phenyl-7-octenoic acid 

disodium salt sesquihydrate 

The diester from Step 1 (300 mg) was stirred in THF (8 ml) and 0.2N NaOH (6.7 ml) at ambient 
35 temperature for 5 minutes. The mixture was concentrated in vacuo to remove the THF and purified on a 
column of Amberlite XAD-8 resin as described in Example 1 17, Step 3 to provide the title compound, as a 
foam. 

Analysis, calculated: C, 53.69; H, 5.09; N, 2.72; S, 6.23. 
Observed: C, 53.55; H, 5.15; N, 2.53; S, 6.66. 

40 

Example 124 

Preparation of (E)-(5(S),6(R) and 5(R),6(S)-6-((3-((Carboxyacetyl)amino)phenyl)thio)-5-hydroxy-8-(4- 
octylphenyl)-7«octenoic acid disodium salt monohydrate 
Step 7. Methyl (E)-(5(S(,6(R)and 5(R),6(S)-5-hydroxy-6-((3-((3-methoxy-1,3- 
45 dioxopropyl)amino)phenyl)thio)-8-(4-octylphenyl)-7-octenoate 

A mixture of the epoxide from Example 121, Step 4 (220 mg) and the thiol from Example 12, in 
methanol (2 ml) and triethylamine (50 ul) was stirred at -10° for 1 hour, then 18 hours at ambient 
temperature. The volatile components were removed by evaporation and chromatography of the residue 
on silica gel provided the title compound, as an oil. 
so Step 2. (EM5(S),6(R) and 5(R),6(S)-6-((3-((Carboxyacetyl)amino)phenyl)thio)-5-hydroxy-8-(4-octylphenyl)-7- 

octenoic acid disodium salt monohydrate 

The diester from Step 1 (270 mg) in THF (3 ml) and 1N NaOH (1.2 ml) was stirred under N 2 for 18 hours 
at ambient temperature. The mixture was concentrated to remove methanol and the aqueous solution 
purified on XAD-8 resin to provide the title compound, m.p. 190—195°. 
55 Analysis, calculated: C, 60.28; H, 6.68; N, 2.26; S, 5.19. 

C, 60.12; H, 6.96; N, 2.10; S, 5.73. 

Example 125 

Preparation of D,L-Erythro-epsilon-((3-((carboxyacetyl)amino)phenyl)thio)-delta-hydroxy-4- 
6Q phenoxybenzenehexanoic acid 

Step 7. Methyl epsilon-oxo^phenoxybenzenejhexanoate 

A mixture of diphenyl ether (850 mg), monomethyl adipic mono acid chloride (898 mg) and 1,2- 
dichloroethane (15 ml), at 0° was treated with aluminum chloride (1.50 g) with stirring for 30 minutes. The 
mixture was poured onto ice, and extracted with CH 2 CI 2 . The extract was dried (MgS0 4 ) and concentrated 
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by evaporation, and the residue was purified by chromatography on silica gel to provide the title 
compound as an oil. 

Analysis, calculated: C, 73.06; H, 6.45. 

Observed: C, 73.21; H, 6.40. 

5 

Step 2. Methyl epsilon-hydroxy-(4-phenoxybenzene)hexanoate 

A mixture of the ketone from Step 1 (12.48 g), in methanol (156 ml) was treated with sodium 
borohydride (1.87 g) added in portions with stirring at ambient temperature. After 2 hours the mixture was 
diluted with water, acidified with cone. HCI and extracted with CH 2 CI 2 . The organic extract was dried 
w (MgS0 4 ) and evaporated to provide the title compound as an oil. 

Analysis, calculated: C, 72.58; H, 7.09. 

Observed: C, 72.58; H, 7.10. 

Step 3. Methyl (E)-4-phenoxybenzenehex-delta-enoate 

is A mixture of the alcohol from Step 2 (9.27 g) and toluene sulphonic acid monohydrate (800 mg) in 
toluene (100 ml) was refluxed under a Dean Stark water separator for 45 minutes. The mixture was cooled, 
diluted with ether (100 ml), washed with 10% K 2 C0 3 , brine, dried (MgSOJ and evaporated to yield a residue 
which was purified by chromatography on silica gel to provide the title compound as an oil. 
Analysis, calculated: C, 77.00; H, 6.80. 

20 Observed: C, 77.19; H, 6.87. 

Step 4. Methyl (E)-delta,epsi!on-epoxy-4-phenoxybenzenehexanoate 

A mixture of the olefin from Step 3 (4.25 g), 85% m-chloroperbenzoic acid (3.34 g) and CH 2 CI 2 (200 ml) 
was stirred at 0° for 15 minutes the 4 hours at ambient temperature. Calcium hydroxide (6.7 g) was added, 
25 the mixture was stirred 2 hours, then filtered and evaporated to an oil. Chromatography on silica gel gave 
the title compound, as an oil. 

Analysis, calculated: C, 73.06; H, 6.45. 

Observed: C, 73.31; H, 6.49. 

30 Step 5. Methyl D,L-erythro-epsilon-((3-((3-methoxy-1,3-dioxopropyl)amino)phenyl)thio)delta-hydroxy-4- 

phenoxybenzenehexanoate 

A mixture of the epoxide from Step 4 (1.154 g) and the thiol from Example 12 (883 mg) in methanol (20 
ml) and triethylamine (2.4 ml) was stirred under argon, at ambient temperature for 48 hours. The mixture 
was evaporated to dryness and the residue was chromatographed on silica gel to provide the title 
35 compound as an oil. 

Analysis, calculated: C, 64.78; H, 5.81 ; N, 2.61 ; S, 5.96. 

Observed: C, 64.55; H, 5.90; N, 2.53; S, 6.30. 

Step 6. DX-Erythro-epsilon-ffS-^carboxyacetyDaminoJphenyOthiol-delta-hydroxy^-phenoxy- 

40 benzenehexanoic acid 

A mixture of the dimethyl ester from Step 5 (886 mg), methanol (20 ml), 85% KOH (300 ml) and water (2 
ml) was stirred 2 hours at ambient temperature. Ether (100 ml) was added, the mixture was acidified with 
0.5N HCI and the ethereal layer was separated, washed with water, brine, dried and evaporated to provide 
the title compound, as a foam. 
45 Analysis, calculated: C, 63.63; H, 5.34; N, 2.75; S, 6.29. 
Observed: C, 63.84; H, 5.53; N, 2.82; S, 6.78. 



Claims 



so 1. Compounds having the formula: 



55 



A-(CH n ff CH n )a— CH— CH n — ( CH n *CH n ) b — { CH n ) c — R 1 

III I 
B— X Y R 3 R 2 



and compounds that are their pharmaceutical ly acceptable salts, in which 
X is 0 or S; 

each n is 0 — 2 as required to maintain four bonds to the appropriate carbon; 
a is 0 or 1 ; 

50 the broken lines represent optional double and triple bonds; 

each of b and c, independently of the other, is 0 or an integer of from 1 to 5; 

R 1 is COOR 2 , CH 2 OH, CHO, tetrazoie, hydroxymethyl ketone, CN, CONR 2 R 4 , a monocyclic or bicyclic 
heterocyclic ring containing an acidic hydroxy! group or NHS0 2 R 4 ; or a radical of formula 
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JO 



15 



20 



25 



30 



15 



— C00(— CH 2 ) 3 — C(CH 2 ) 8 

I 

R 14 

where each s is, independently of the other, 0, 1, 2 or 3; each R 14 is independently a hydrogen atom or a 
straight or branched 0,-4 alkyl radical; and R 1S is (A) a monocyclic or bicyclic heterocyclic radical containing 
from 3 to 12 nuclear carbon atoms, a nitrogen nuclear heteroatom and optionally a sulphur or a second 
nitrogen heteroatom, each ring in the heterocyclic radical being formed of 5 or 6 atoms; or (B) a radical 
W — R 18 where W is 0, S or NH and R 16 contains up to 21 carbon atoms in straight or branched configuration 
and is (1) a hydrocarbon radical or (2) an acyl radical of an organic acyclic or monocyclic carboxylic acid 
containing not more than 1 heteroatom selected from N, 0 or S in the ring; R 4 is hydrogen; alkyl; hydroxyl; 
halogen; haloalkyl; benzyl; benzyl substituted with at least one R 7 , where R 7 is H, alkylthioalkyl, 
alkylthiobenzyl or alkylthioaryl; aryl; aryl substituted with at least one R 5 ; N0 2 ; CN; SCR 3 ; OR 5 ; O-benzyl, 
0-benzyl substituted with at least one R s ; 0-aryl; O-aryl substituted with at least one R 5 ; SR 5 ; NR 2 R S ; SOR 5 
or S0 2 R 5 ; where R s is H; alkyl; hydroxyl; halogen; haloalkyl; benzyl; benzyl substituted with at least one 
R 3 ; N0 2 ; CN; SCF 3 ; OR 3 , 0-benzyl; O-benzyl substituted with at least one R 3 ; 0-aryl; 0-aryl substituted with 
at least one R 3 ; SR 3 ; NR 2 R 3 ; SOR 3 or S0 2 R 3 ; 

each R a and R 3 independently of the or any other, is hydrogen or alkyl; 
A Is H, 





35 



where the broken line indicates that a double bond is optionally present and R 4 R 5 and R 7 are as defined 
above; B is H, 



40 




(I) 



(2) 



45 



50 




O D 4 



(3) 



(CH 2 ) a R 1 



<5) 



|| ^+-(CH 2 ) a R 1 <«> 
X 
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II ~4— (CH 2 ) a R 1 ( 6 ) 
N 



60 




NR 10 R 12 (7) 




R 5 (8) 



or 



-(CH 2 ) a -CH-(C) d -R 11 O) 



65 



56 



0 123 543 



where R\ R 2 , R 4 and a are as defined above, R 6 is H, lower alkyl, halogen, OR 2 , SR 2 , SOR 4 or S0 2 R 5 , where 
R 2 , R 4 and R 5 are as defined above; 

Z is H, IMHR 9 , NR 2 R 9 , an N-terminal bonded essential amino acid or a lower alkyl ester thereof, OH, OR 4 
or OR 2 , where R 2 and R 4 are as defined above; 

R 8 is 

o R 2 

I 

(C),HCH 2 ) e -(CH=CH)H CJg-R 1 

I 

R 3 



where R 1 , R 2 and R 3 are as defined above, d is 0 or 1, e is 0 to 9, f and g are independently 0, 1, 2 or 3, and 
d+e+f+g5=1; 



R 9 is 



0 0 

1 0 

H, allcyMC)— or haloalkyl-(C)— ; 



R 10 is 



0 0 

alkyl-(C)-(CH 2 ) a — or — (C) <r -(CH 1 ).-(CH-CHJ < -( C) -R 1 

I 

R 3 

where d is 0 or 1, e is 0 to 9, f and g are independently 0, 1, 2 or 3, and R\ R 2 and R 3 are as defined above; 
R 11 is Z when d is 1 and is R 1 or Z, where R 1 and Z are as defined above, when d is 0; and 
R 12 is H, acyl, formyl, CN or S0 2 R 13 where 
R 13 is H, alkyl or aryt; and 
• Y is H or OH, with the proviso that when Y is OH, A is 




(6) 



and B is one of (3), (4), (5) and (6). 



2. A compound as claimed in Claim 1, in which n, b, c, R 2 , R 3 , R 4 and the broken lines are as defined in 
Claim 1, 

A is 




R 1 is COOR 2 , CH 2 OH, CHO, tetrazole, hydroxymethyl ketone, CN, C0NR 2 R 4 , or a monocyclic or bicyclic 
heterocyclic ring containing an acidic hydroxyl group or NHS0 2 R 4 ; 

R 5 is H; alkyl; hydroxyl; halogen; haloalkyl; benzyl; benzyl substituted with at least one R 3 ; N0 2 ; CN; 
SCF 3 ; OR 3 ; 0-benzyl; O-benzyl substituted with at least one R 3 ; O-aryl; O-aryl substituted with at least one 
R 3 ; SR 3 ; NR 2 R 3 ; SOR 3 or S0 2 R 3 ; 

R 7 is H; alkylthioalkyl; alkylthio benzyl or alkylthioaryl; 
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Y is H or OH; 
X is 0 or S; 
BisH; 
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10 



A 



15 




20 



25 



If ^)~(CH 2 ) a R 1 
X 



>6 




NR 



1Cfa12 



6 



O p4 




II x +h< CH 2)a Rl 



>8 




R : 



6 




30 



or - 



0 

II 11 



wherein 



35 



40 



Z is H, NHR 9 , NR*R 9 , an N-terminal bonded essential, amino acid or a lower alkyl ester thereof, OH, OR 4 or 
OR 2 ; 

R 8 is H, lower alkyl* halogen, OR 2 or SR 2 ; 
R 8 is H, lower alkyl or— {CH 2 ) a R 1 ; 
R 9 is H, 



O 

II 

loweralkyl— (C) — , 



45 



0 

II 

alkyl— {C>— , 



or haloalkyl- 



0 

II 



R 10 is 



50 



0 

II 

alkyMC)— CH 2 ) a — 



o R* 

or -(C^CHal.-tC^CHJr-tC^-R' 



R 1 



55 wherein e is 0 to 9 and f and g are independently 0 to 3; 

R 11 is Z, wherein Z is as defined above, when d is 1, and R 11 is R 1 or Z, wherein Z is as defined above, 

when d is 0; 

each a in the above definitions is independently 0 to 5 and each d in the above definitions is 0 or 1. 
3. The compounds of Formula I of Claim 1, wherein: 
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and B is 




wherein a, R\ R 4 , R s , R 6 , R 10 and R 12 are as defined in Claim 1. 

4. The compounds: D / L-Erythro-6-(2-carboxyethylthio)-5-hydroxy-6-phenylhexanoic acid bis- 

{dicyciohexylammonium) salt; 

5S,6R and 5R,6S-5-hydroxy-6-S-(N-trifluoro-acetylglutathionyl)hexanoic acid trimethyl ester; 
methyl epsilon-(butyithio)-(4-nonyl-benzene)hexanoate; 
* sodium epsilon-(phenylthio)-4-nonyl-benzenehexanoate; 

methyl epsiIon-((2-carboxyethyl)thio)-4-nonylbenzenehexanoate; 

methyl epsilon-((3-methoxy-3-oxo-propyl)thio)-4-nonylbenzenehexanoate; 

epsilon-((2-carboxyethyl)thio)-4-nonylbenzenehexanoicacid; 

epsiion-((3-methoxy-3-oxopropyl)thio)-4-nonylbenzenehexanoic acid; 

methyl 7-((6-methoxy-6^xo-1-(4-nonyl-phenyl)hexyl)thioM-oxo-8-propyl-4H-1-benzopyran-2- 

carboxylate; 

7M5-carboxy-1-(4-nonylphenyl)pentyl)-^oxo-8-propyl-4H-1-benzopyran-2-carboxylic acid disodium 
salt monohydrate; 

methyl 7-{(6-methoxy-6-oxo-1-(4-nonyl-phenyl)hexyl)thio-4-oxo-4H-1-benzopyran-2-carboxylate; 
7-{5-carboxy-1-(4-nonylphenyl)-pentyl)thio-4-oxo-4H-1-benzopyran-2-carboxylic acid disodium salt 
hemihydrate; 

methyl 7-(5-carboxy-1-(4-nonylphenylpenyl)thio-8-propyl-4-oxo-4H-1-benzopyran-2*carboxylate; 
epsilon (S) and epsilon (R)-epsilon-(L-cysteinyl)-(4-n-nonyl)phenyl)hexanoic acid; 
epsildn S and epsilon R-epsilon-L-cysteinylglycyl-{4-n-nonyl phenyl Ihexanoic acid disodium salt; 
D # L-((3-amino-3-oxopropyl)thioM4-n-nonyl)phenyl)hexanoic acid sodium salt; 
methyl 4-nonyl-epsilon-((2-((trifluoroacetyl)amino)ethyl)thio)benzenehexanoate; 
epsilon-{(4-acetyl-3-hydroxyphenyl)thio)-4-nonylbenzenehexanoic acid sodium salt; 
methyl epsilon-((3-carboxyphenyl)thio)-4-nonylbenzenehexanoate; 
epsilon-((3-carboxyphenyl)thio)-4-nonylbenzenehexanoic acid; 
D f L-epsilon-{(4-carboxyphenyl)thio)-4-nonylbenzenehexanoic acid; 

D / L-7-(5-carboxy-1-(4-nonylphenyl)pentyloxy)-4-oxo-4H-1-benzopyran-2-carboxylic acid disodium salt; 
D^-methylepsilon-i^dinitro-S-fluoro-phenoxy^nonylbenzenehexanoatge; 
D,L-epsiIon-(5-{(2-carboxyethyl)amino)-2,4-dinitrophenoxy)-4-nonylbenzenehexanoic acid; 
D f L-epsilon-(5-mercapto-2 # 4-dinitrophenoxy)-4-nonylbenzenehexanoic acid monohydrate; 
D r L-epsilon-hydroxy-(5-decylthiophene-2-)-hexanoicacid; 
D,L-methyl epsilon-(butylthio)-5-decyl-2-thiophenehexanoate; 
D,L-epsilon-(butylthio)-5-decyl-2-thio-phenehexanoicacid; 
D,L-methyl epsilon-(phenylthio)-5-decyl-2-thiophenehexanoate; . 
D,L-epsilon-(phenylthio)-5-decyl-2-thiophenehexanoic acid; 
D,L-methyl epsilon-((2-aminophenyl)thio)-5-decyl-2-thiophenehexanoate; 
epsilon-((2-aminophenyl)thio)-5-decyl-2-thiophenecarboxylic acid monohydrate; 
D,L-epsilon-((4-carboxyphenyl)thio)-5-decyl-2-thiophenehexanoic acid; 
D^-methyl-7-{((6HTiethoxY-6^xo-^^ 
carboxylate; 

D,L-7-(((5^arboxyO{5-decYl-24hienyl)pentyl)tN^ 

D,L-erythro-epsilon-{{2-carboxyethyl)thio)-delta-hydroxy-4-nonylbenzenehexanoic acid; 

D,L-threo-epsilon-((2-carboxyethyl)thio)-delta-hydroxy-4-nonylbenzenehexanoic acid disodium salt; 

N-gamma-L^lutamyl-S-(DX-erythro-5<arboxy-2-h^ 

trisodium salttrihydrates; 

methyl DX-erythro-epsilon-{(2{LW(4(L)-amino-5-methoxy-1,5-dioxopentyl)amino)-3-((2-methoxy-2- 

oxoethyl)amino)-3-oxopropyl)thio)-delta-hydroxy-4-nonylbenzenehexanoate; 

D^ryt hro^elta-hydrox y^psilon-(methylfrio)^ acid; 
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methyl DX^rythro^elta-hydroxy-epsilon-(methylsulfinyl)-4-nonylbenzenehexanoates; 

S-({D and U-erythro-5^rboxy-2-hydroxy-1-(4-nonylphenyl)pentyl)-L^steinyIglycine disodium salts; 

D^rythrG-7-{(5^rboxy-2-hydroxY-H^ 

carboxylic acid disodium salt dihydrate; 
5 D^rythro-7-((5^arboxY-2-hYdroxy-1-^ 

carboxylic acid disodium salt trihydrate; 

DX-threo-7-((5^arboxy-2-hydroxy-H4-nonylphenyI)pentyl^^^ 

carboxylic acid monoammonium salt monohydrate; 
D^-erythro-epsilon-{(4-acetyl-3-hydro^ 

io sodium salt; 

sodium (DX)-epsilon-((4-acetyl-3-hydroxyphenyl)thioHelta-hydroxy^nonylbenzene-hexanoat& 
monohydrate; 

D,L-erythro-sodium delta-hydroxy-epsilon-{(2-hydroxymethyl)-4-oxo-4H-1-benzopyran-7-yl)thio)-4- 

nonylbenzenehexanoate sesquihydrate; 
is D^-erythro-epsilon-((4-acetyl-3-(carboxym 
benzenehexanoic acid disodium salt; 

DX-erythro-7-((5^rfcoxy-2-hydro^ 

carboxylic acid disodium salt; 

D r L-erythro-6-({5-carboxy-2-hydroxy-1-(4-nonylphenyl)pentyl)thio)-2-oxo-2H-1-benzo-pyran-3- 

20 carboxylic acid disodium salt sesquihydrate; 

sodium (D,L)-erythro-epsilon-{3-aminophenylthio)-delta-hydroxy-(4-nonylphenylhhexanoate; 

erythro-sodium epsilon-((3-(acetylamino)phenyl)thio)-delta-hydroxy-4-nonylbenzene-hexanoate; 

erythro-epsilon-{(3-((2-carboxye^ 

disodium salt; ia , L ... 

is D^-erythro-epsilon-((3^2^arboxyacety0am 

acid disodium salt hemihydrate; 

the two diastereomeric erythro-epsiion-((3-({carboxyacetyl)amino)phenyl)sulfinyl)-delta-hydroxy-4- 

nonyl-benzenehexanoic acid disodium salts; 
erythro-epsilon-((3-((carboxymethyl)am^ 

30 disodium salt monohydrate; 

erythro-epsiIon-((3-((carboxymethyl)formylamino)phenyl)thio)-delta-hydroxy-4-nonylbenzene- 

hexanoic acid disodium salt; 

erythro-epsjlon-((3-{{carboxYac 

acid disodium salt trihydrate; 
35 erythro-sodium epsilon-((4-aminophenyl)thio)-delta-hydroxy-4-nonyibenzenehexanoate hemihydrate; 

DX-erythro-sodiumepsilonM(4-acetylamino)phenylthio)-delta-hydroxy-(4-nonylphenyl)-hexanoate; 

D^-erythro-epsilon-{{4-{(carboxy-ac^ 
acid disodium salt; 

(D,L)-erythro-sodium epsilon-((2-aminophenyl)thio)-delta-hydroxy-(4-nonylbenzene)-hexanoate mono 
40 hydrate; 

D f L-erythro-sodium-epsilon-(((2-acetylamino)phenyl)-thio)-delta-hydroxy-(4- 

nonylbenzene)hexanoate; 

D,L-erythro-epsilon-((2-(((2-carbonyacetylamino)phenyl)thio)-delta-hydroxy-(4-nonyl- 

phenyl)hexanoate disodium salt dihydrate; . 
45 erythro-7-((5-carboxy-2-hydroxy-1-(4-nonylphenyl)pentyl)thio-2-naphthalenecarboxyh 

salt; 

erythro-6-{{5-carboxy-2-hydroxy-1-(4-n^^ 

disodium salt pentahydrate; 

erythro-(D,L)-sodium epsilon-2-((4-chlorophenyl)methyl)amino)carbonylphenylthio-delta-hydroxy-(4- 

50 nonylbenzene)hexanoate; . 

(+)-Erythro-2-methoxy-7-((5-carboxy-2-hydroxy-1-(4-nonylphenyl)pentyl)thio)-3-qum 

acid* 

b,L-erythro-5-methyl-2-oxo-1 ,3-dioxol-4-yl 7-{(2-hydroxy-6-((5-methyl-2-oxo-1 ,3-dioxol-4-yl)methoxy)- 
1-{4-nonylphenyl)-6-oxohexyl)thio)-2-methoxy-3-quinolinecarboxylate; 
55 {+)^rythro-2-butoxy-7((5-carboxy^ 
acid* 

D^rythro-sodium delta-hydroxy-epsto 

benzene-hexanoate; . 
epsilon-D^-erythro-((3-(cyanoacetylamino)ph acid 

so sodium salt; 

DX-erythro)-derta-hydroxy-epsHon^ 

benzenehexanoic acid disodium salt; 

{ + _) er ythro-epsilon((3-((carboxyme^ 
nonylbenzenehexanoic acid disodium salt hemihydrate (isomer I); 

65 
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erythro-epsilon-((3^rboxycarbonyl)amin^ acid 
disodium salt; 

D,L-epsilon-((3-((carboxyacetyl)amino)phenYl)thio-4-nonylbenzenehexanoic acid disodium salt; 

eiYthro^psilon-((3-((2<arboxy-1«oxopropyl)am 

benzenehexanoate disodium salt monohydrate (mixture of diastereomers); 

D,L-erythroH»psHon-{(3-((3^rboxy-1^^ 

hexanoic acid disodium salt sesquihyd rate; 

DX-Epsilon-((3-((carboxyacetyl)aminophenyl)thio)delta-oxo-4-nonylbenzenehexanoic acid; 

D^rythro-3-({3-{((4-nonylphenylMtetra^ 

oxopropanoic acid monohydrate; 

DX^rythro-epsilon-((3-((carboxyacetyl)methylamino)phenyl)thio)-delta-hydroxy-4- 

nonylbenzenehexanoic acid disodium salt monohydrate; 

D,L-er/thro-epsilon-((3-(carboxyacetyl)amino)phenyl)thio)-delta-hydroxy- 

4(phenylmethyl)benzenehexanoic acid disodium salt tri hydrate; 

D,L-erythro-epsilon-((3-<carboxyacetyl)amino)phenyl)thio)-1 f 2-hydroxy-delta-hydroxy-5- 

acenaphthalenehexanoic acid disodium saitsesterhydrate; 

D^-erythro-7-((5^arboxy-1-{1,2Kiihydro-5-acenaphthalenyl)-2-hydroxypentyl)thio)-2-methoxY-3- 

quinoline-carboxylic acid disodium salt trihydrate; 

D,L-erythro-3-((3-(((1,2-dihydro-5-acenaphthylenyl)-tetrahydro-6-oxo-2H-pyran-2- 

yl)methyl)thio)phenyl)amino)-3-oxopropanoic acid sesquihydrate; 

D,L-erythro-epsilon-((3-<{carboxyacetyl)amino)phenyl)thio)delta-hydroxy-4-(2- 

phenylethyl)benzenehexanoic acid disodium salt dihydrate; 

D^-er/thro-7-((5^rboxy-2-hydroxy-H4-^ 
carboxy lie acid disodium salt dihydrate; 

DX-erythro-epsilon-((3-((carboxyacelYl)am 
naphthalenehexanoic acid disodium salt sesquihydrate; 

D^rythro-7-((5^arboxy-2-hydroxy-1-^ 
quinoline carboxylic acid disodium salt sesquihydrate; 

D,L-6-((2-carboxyethyl)thio)-5-hydroxy-hexanoic acid bis(dicyclohexylamine) salt; 

DX^rythro-7-((5-carboxy-1-(3,4Kii^ 
carboxylic acid disodium salt sesquihydrate; 

D,L^iYthro-7-(5^arboxy-2-hydroxy-1-(3-nonyiphen^ 
carboxylic acid disodium salt dihydrate; 

DX-erythro-7-((1 -(4-butylpheny^ 

carboxylic acid disodium salt sesquihydrate; 

DX-erythro-7-((5-carboxy-2-hydroxyO-(2-nonylphenyl)thio)-4-oxo-8-propyl-4H-1-benzopyran-2- 

carboxylic acid disodium salt dihydrate; 

D,L-erythro-epsilon-({3-carboxyacetyl)amino)phenyl)thio)-delta-hydroxy-3-nonylbenzenehexanoic 

acid disodium salt monohydrate; 

D,L-erythro-epsilon-((3-((carboxyacetyl)amino)phenyl)thio)-delta-hydroxy-4-nonylbenzene-hexanoic 

acid disodium salt sesterhydrate; 

(2S,5S) # (2S,5R) # (2R,5S},(2R,5R)-2-butyl-6-((3-((carboxyacetyl)amino)phenyl)thio)-5-hydroxyhexanoic 

acid disodium salt monohydrate; 

7-{((2S,5S),{2S,5R),(2R,5S)-(2R,5R)-5<ar^^ 
pyranyl-2-carboxylic acid disodium salt monohydrate; 

D^-7-((5-carboxy-2-(3M(buty!thio)meth^^ 

carboxylic acid disodium salt; 

(2S,5S),(2R,5S),(2R / 5S) / (2R,5R)-2-butyl-6-((3-((carboxyacetyl)amino)phenyl)thio)-5<hydroxyhexanoic 

acid disodium salt monohydrate; 

7-({(2S,5S),(2S,5R),(2R,5SM2R,5R)-5<arboxy^ 

pyrany-2-carboxylic acid disodium salt monohydrate; 

D,L-7-((5^rboxy-2-(3-({butylthio)methyl)phenyl)pentyl)oxy)^oxo^-propYl-4H-1-benzopyran-2- 

carboxylic acid disodium salt; 

D,L-7-((1-(3-({butylthio)m 
carboxylic acid disodium salt; 

D,L«erythro-7-{(5^rboxy-1-(4-<1 J 
benzopyran-2-carboxylate disodium salt monohydrate; 

D^rythro-7-((6^arboxy-2-hydroxY-1-(4-nonyIph 

carboxylic acid disodium salt; 

(epsilon S, zeta R; and (epsilon R, zeta S)-zeta-3-(({(carboxyacetYl)amino)phenyl)thio)epsilon-hydroxY- 

4-nonylbenzeneheptanoic acid disodium salt; 

7-((5-caifcoxy-2(S)-hydroxy-1(RM2(EM^ 
benzopyran-2-carboxylic acid disodium salt; 

D^rythro-7((1-(4-butylphenyl)-5^a^ 
acetic acid disodium salt monohydrate; 
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DX-{E)-erythro-7-((5^rboxy-2-hydro 
benzopyran-2-carboxylic acid disodium salt dihydrate; 

D,ME)-erythro-7-((5^rboxy-2-hydroxyO-(2-phenylethenyl)pentyl)th 

benzopyran-2-carboxylic acid disodium salt monohydrate; 

D,L-(E)-erythro-6-{(3-({carboxyacetyl)am acid disodium 

salt sesqui hydrate; 

(E)-(5(S) f 6(R) and 5{R),6(SW(3-((carboxyacetyl)amino)phenyl)thio)-5-hydroxy-8-(4-octylphenyl)-7- 

octenoic acid disodium salt monohydrate; 

(D,L-erythro-epsilon-((3-({carboxyacetyl)amino|phenyl)thio)-delta-hydroxy-4- 

phenoxybenzenehexanoic acid. 

5. A pharmaceutical composition containing a pharmaceutical^ effective amount of a compound as 
claimed in any one of Claims 1 to 4 and a pharmaceutical^ acceptable carrier. 

6. A pharmaceutical composition comprising an amount of a compound as claimed in any one of 
Claims 1 to 4 effective as a leukotriene antagonist and additionally comprising an effective amount of a 
second active ingredient selected from the group consisting of non-steroidal anti-inflammatory agents; 
peripheral analgesic agents; cyciooxygenase inhibitors; leukotriene antagonists; leukotriene inhibitors; 
H 2 -receptor antagonists; antihistamine agents; prostaglandin antagonists; and thromboxane antagonists. 

7. A composition as claimed in Claim 6 in which the weight ratio of the compound of Claim 1 to the 
second active ingredient ranges from 200:1 to 1 :200. 

8. A composition according to Claim 6 or 7 in which the second active ingredient is indomethacin. 

9. A composition as claimed in Claim 5 for use in preventing the synthesis, the action and/or the release 
of SRS — A and the leukotrienes C 4 , D 4 , E 4 and/or the leukotriene B 4 in mammals, especially humans. 

10. A method of preparing compounds having the formula: 

R4_@_CH— CH— (CH 2 ) n — COOR 1 

I I 
B— S OH 



which comprises: 

reacting a compound having the formula: 

0 

/ \ 

R 4 —h@ — CH — CH — (CH 2 ) n — COOR 

with a compound having the formula: HS— B in the presence of a base selected from triethylamine or 
sodium hydride, where the variables are as defined in Claim 1 . 

1 1 . 7-((5-carboxy-2(S)-hydroxv-1 {RM 
benzopyran-2-carboxylic acid disodium salt. 

Patentanspruche 

1. Verbindungen der Formel 

A — (CH n rrCH n ) a — CH — CH n — (CHnfrrCHJb— <CH n ) c -R 1 

i 1 K K 

B— X Y R 3 R 

und Verbindungen, die pharmazeutisch annehmbare Salze davon sind, worin 

X 0 oder S ist; , ul « 

jedes n 0 bis 2 ist, wie gefordert, um vier BIndungen fur den entsprechenden Kohlenstotr zu 

gewahrleisten; ^ ^ ... , 

a 0 Oder 1 ist; die gestrichelten Unien gegebenenfalls vorhandene Doppel- und Dreifachbmdungen 

darstellen; . 

jedes von b und c unabhangig vom anderen, 0 oder eine ganze Zahi von 1 bis 5 ist; 

R 1 COOR 2 , CH 2 0H, CHO, Tetrazol, Hydroxymethylketon, CN, C0NR 2 R 4 , ein monocychscher oder 
bicyclischer heterocyclischer Ring, enthaltend eine saure Hydroxylgruppe oder NHS0 2 R\ ist oder em Rest 
der Formel 

R 14 

-C00<-CH 2 ) 9 -C(CH 2 hr- D1S 
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worin jedes s, unabhangig vom anderen, 0, 1, 2 oder 3 ist; jedes R 14 unabhangig ein Wasserstoffatom oder 
ein geradkettiger oder verzweigter C^-Alkylrest; und R 15 (A) ein monocyclischer oder bicyclischer hetero- 
cyclischer Rest mit 3 bis 12 Kernkohlenstoffatomen, einem Kernstickstoff-Heteroatom und gegebenenfalls 
einem Schwefel- oder einem zweiten Stickstoff-Heteroatom, wobei jeder Ring im heterocyclischen Rest aus 

5 5 oder 6 Atomen gebildet wird; oder (B) ein Rest W— R 1$ ist, worin W, O, S oder NH ist und R 16 bis zu 21 
Kohlenstoffatome in geradkettiger oder verzweigter Anordnung enthalt, und (1) ein Kohlenwasserstoffrest 
oder (2) ein Acylrest einer organischen acyciischen oder monocyclischen Carbonsaure mit nicht mehr a Is 
einem Heteroatom ausgewahlt aus N, 0 oder S im Ring ist; 

R 4 Wasserstoff; Alkyl; Hydroxyl; Halogen; Halogenalkyl; Benzyl; mit wenigstens einem R 7 

jo substituiertes Benzyl, worin R 7 H, Alkylthioalkyl, Alkylthiobenzyl oder Alkylthioaryl ist; Aryl; mit wenigstens 
einem R s substituiertes Aryl; N0 2 ; CN; SCR 3 ; OR 5 ; O-Benzyl, mit wenigstens einem R 5 substituiertes 0- 
Benzyl; O-Aryl; mit wenigstens einem R 5 substituiertes O-Aryl; SR 5 , NR 2 R 5 , SOR s oder S0 2 R 5 ist; worin R s 
H; Alkyl; Hydroxyl; Halogen; Halogenalkyl; Benzyl; mit wenigstens einem R 3 substituiertes Benzyl; N0 2 ; 
CN; SCF 3 ; OR 3 , O-Benzyl; mit wenigstens einem R 3 substituiertes O-Benzyl; O-Aryl; mit wenigstens einem 

is R 3 substituiertes O-Aryl; SR 3 ; NR 2 R 3 ; SOR 3 oder S0 2 R 3 ist; 

jedes R 2 und R 3 unabhangig von dem oder jedem anderen Wasserstoff oder Alkyl ist; 



20 




25 worin die gestrichelte Linie anzeigt, dafc gegebenenfalls eine Doppelbindung vorhanden ist, und R 4 , R s und 
R 7 wie oben definiert sind; 



B H 




60 ist, 

worin R\ R 2 , R 4 und a wie oben definiert sind; R 3 H, nieder-Alkyl Halogen, OR 2 , SR 2 , SOR 4 oder S0 2 R 5 ist, 
worin R 2 , R 4 und R 5 wie oben definiert sind; 

Z H, NHR 9 , NR 2 R 9 , eine N-terminal gebundene essentielle Aminosaure oder ein nieder-Alkylester 
65 davon, OH, OR 4 oder OR 2 ist, worin R 2 und R 4 wie oben definiert sind; 



63 



0 123 543 



o 

I 

(C) d -{CH 2 ) e -HCH=CH) r -(C) j 



>3 



10 



15 



worin R\ R 2 und R 3 wie oben definiert sind, d 0 Oder 1 ist e 0 bis 9 ist, f und g unabhangig 0, 1 , 2 oder 3 sind 
und d+e+f+g^1 ist; 



R 9 H f 



ist; 



>10 



0 O 

II II 
Alkyl— (C)— Oder Halogenalkyl— (C}— 



20 



25 



30 



O 

II 

Alkyl— (CMCH 2 ) a » 



R 2 



— (Qd-HCH^— (CH=CH)r-( C) g -R 1 

I 

R 3 



ist, worin d 0 oder 1 ist, e 0 bis 9 ist, f und g unabhangig 0, 1, 2 oder-3 sind und R\ R 2 und R 3 wie oben 
definiert sind; 

R 11 Z ist, wenn d 1 ist, und R 1 oder Z ist, worin R 1 und Z wie oben definiert sind, wenn d 0 ist; und 
R 1Z H, Acyl, Forrnyl, CN oder S0 2 R 13 ist, worin 
R 13 H, Alkyl oder Aryl ist; und 

Y H oder OH ist, mit der Mafcgabe, daB, wenn Y OH ist, A 



35 



40 




^ (6) 

ist, B eines aus (3), (4), (5) und (6) ist. 

2. Verbindung, wie in Anspruch 1 beansprucht, worin n, b, c, R z , R 3 f R 4 und die gestrichelten Linien wie 
in Anspruch 1 definiert sind, 



45 



50 



55 



60 




ist 



R 1 COOR 2 , CH 2 0H, CHO, Tetrazol, Hdroxymethylketon, CN, CONR 2 R 4 oder ein monocyclischer oder 
bicyclischer heterocyclischer Ring, enthaltend eine sauer Hydroxylgruppe oder NHS0 2 R 4 / ist; 

R 5 H; Alkyl; Hydroxyl; Halogen; Halogenalkyl; Benzyl; mit wenigstens einem R 3 substituiertes Benzyl; 
N0 2 ; CN; SCF 3 ; OR 3 ; O-Benzyl; mit wenigstens einem R 3 substituiertes O-Benzyl; O-Aryl; mit wenigstens 
einem R 3 substituiertes O-Aryl; SR 3 ; NR 2 R 3 ; SOR 3 oder S0 2 R 3 ist; 

R 7 H; Alkylthioalkyl; Alkylthiobenzyl oder Alkylthioaryl ist; 

Y H oder OH ist; 

X O oder S ist; 

B H; 



65 





64 



0 123 543 




worm 

Z H, NHR 9 , NR 2 R 9 eine N-terminal gebundene essentielle Aminosaure odenein nieder-Alkyl ester da von, 
25 OH, OR 4 Oder OR 2 ist; 

R 6 H, nieder-Alkyl, Halogen, OR 2 Oder SR 2 ist; 
R 8 H, nieder-Alkyl oder — <CH 2 ) a R 1 ist; 
R 9 H, 

30 OOO 

II 'II II 

nieder-Alkyl— (C)— Alkyl— (C)— oder HalogenalkyMCh- 

ist; 

35 R10 

0 0 R 2 

II 'II I 

Alkyl— (C>— <CH 2 ) a — Oder — {C) d — (CH 2 ) 0 — (CH=CH)r-{C) 9 — R 1 

40 I 



ist, worin e 0 bis 9 ist und f und g unabhangig 0 bis 3 sind; 

R 11 Z ist, worin Z wie oben definiert ist, wenn d 1 ist und R 11 , R 1 Oder Z ist, worin Z wie oben definiert ist, 
45 wenn d 0 ist; 

wobei jedes a in den oben genannten Definitionen unabhangig 0 bis 5 ist und jedes d in den oben 
genannten Definitionen 0 oder 1 ist 

3. Verbindungen der Formel I nach Anspruch 1, worin 

so A 
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12 



ist worin a, R\ R 4 , R 5 , R 6 , R 8 , R 10 und R 12 wie in Anspruch 1 definiert sind. 

4. Die Verbindungen: 
D^-Erythro-6-(2<arboxyethylthio^ 
5S,6R- und 5R,6S-5-Hydroxy-6-S-(N-trifluoro^ 
Methyl-e-(butylthioM4-nonylbenzol)hexanoat; 
Natrium-e-(phenylthio)-4-nonylbenzolhexanoat; 
Methyl-e-((2-carboxyethyl)thio)-4-nonylbenzolhexanoat; 
Methyl-e-((3-methoxy-3-oxo-propyl)thio)-4-nonylbenzolhexanoat; 
e-((2-Carboxyethyl)thio)-4-nonylbenzolhexansaure; 
e-((3-Methoxy-3-oxopropyl)thio)-4-nonylbenzolhexansaure; 
Methyl-7-((6-methoxy-6^xo-1-(4-nony^^ 
carboxylat; 

7-(5^arboxy-1-(4-nonylphenyl)pentylM-oxo-8-propyMH-1-benzopyran-2-carbonsaure-dinatrium 
monohydrat; 

Methyl-7-((6-methoxy-6K)xo-1-(4-nonylphenyl)hexyl)thio^-oxo^H-1-benzopyran-2-carboxylat; 
7-(5-CarboxyO«{4-nonylphenyl)pentyl)th^ 
hydrat; 

Methyl-7-(5-carboxy-M4-nonylphenyl)pentyl)tM 
e-(S)- und s-(R)-e-(L-CysteinylM4-n-nonYl}phenyl-hexansaure; 
e-(S)- und e-(R)-e-L-Cysteinylglycyl- (4-n-nonylphenyl)-hexansaure-dinatriumsalz; 
DX-((3-Amino-3K)xopropyl)thioH4-n-nonyl)phenyl)-hexansaure-natriumsalz; 
Methyi-4-nonyl-e-((2-((trifluoracetyl)amino)ethyl)thio)-benzolhexanoat; 
e-((4-Acetyl-3-hydroxyphenyl)thio)-4-nonylbenzolhexansaure-natriumsalz; 
Methyl-8-((3-carboxyphenyl)thio)-4-nonylbenzolhexanoat; 
e-((3-Carboxyphenyl)thio)-4-nonylbenzolhexansaure; 
D f L-e-«4-Carboxyphenyl)thio)-4-nonylbenzolhexansaure; 
D^-7-(5-Carboxy-1-(4-nonylphenyl)pentyloxy)-^^ 
D,L-Methyl-s-(2,4-dinitro-5-fluorphenoxy)-4-nonyIbenzolhexanoat; 
D # L-e-(5-((2^arboxyethyl)amino)-2,4-dinitrophenoxy)-4-nonylbenzolhexansaure; 
D,L-e-(5-Mercapto-2,4-dinitrophenoxy)-4-nony!benzolhexansaure-monohydrat; 
D,L-s-Hydroxy-(5-decylthiophen-2-)hexansaure; 
D f L-Methyl-e-(butylthio)-5-decyl-2-thiophenhexanoat; 
D f L-e-(Butylthio)-5-decyl-2-thiophenhexansaure; 
D,L-Methyl-e-(phenylthio)-5-decyl-2-thiophenhexanoat; 
D,L-e-{Phenylthio)-5-decyl-2-thiophenhexansaure; 
D,L-Methyl-e-{{2-aminophenyi)thio)-5-decyl-2-thiophenhexanoat; 
e-((2-Aminophenyl)thio)-5-decyl-2-thiophencarbonsaure-monohydrat; 
D,L-e-((4-Carboxyphenyl)thio)-5-decyl-2-thiophenhexansaure; 
D,L-Methyl-7M{(6-methoxy-6-oxo-V^ 
carboxylat; 

D^-7^((5<:affcoxY-1-(5Kiecyl-24hienyl))pen^ 

D^-Er^ro-8-{(2)carboxyethyl)thio)-6^hydroxy-4-nonylbenzolhexansaure; 
D^-Threo-e-((2-carboxyethyl)thio)^-hydroxy^nonylbenzolhexansSure-dinatriumsalz; 

N.Y-L^lutamyl-S-{D # L-erythro-^ 
trinatriumsalz-trihydrate; 

Methyl-D^-erythro-e-({2(L)-((4(^ 
oxpethyl)amino-3-oxopropyl)thio-6-hydroxy-4-nonylbenzolhexanoat; 
D # L-Erythro-6-hydroxy-e-(methylthio)-4-nonylbenzolhexansaure, 
MethylAL-erythro-5-hydroxy-e-(methylsulfinyl)-4-nonylbenzolhexanoat; 

S-((Dund L)-Ei7thro-5^rboxy-2-hydroxyO-{4-nonylphenyl)pentyl)-L<ysteinylgiycin-dinatriumsalz; 

D,L-Erythro-7-((5-caifcoxy-2-hydroxy-^^^ 
2-carbonsaure-dinatriumsalz-dihydrat; 

DX-Erythro-7-((5^rboxy-2-hydrox^^ 
sau re-din atriumsa Iz-trihyd rat; 

D^-Threo-7-((5<arboxY-2-hydroxyO-(4^^ 
carbonsaure-monoammoniumsalz-monohydrat; 
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D,L-Erythro-e-{(4-acetyI-3-hydroxyphenyl^ 
Natrium-(DX)-e^(4-acetyl-34iydroxyphenyl^ 
D,L-Erythro-natrium^hydroxy-e-((2-hydro^ 
benzol hexanoatsesquihydrat; 

DX-EiYthro-e-({4~acetyl-3-(carboxymethoxy)pte^ 

dinatriumsalz; 

D,L-Erythro-7-((5^arboxy-2-hydroxy^^ 
saure-dinatriumsalz; 

DX-Erythro^((5^arboxy-2-hydroxy-1-^ 

carbonsaure-dinatriumsalz-sesquihydrat; 

Natrium-(D^)-erythro-e^3-aminophenylthio)-6-hydroxy-(4-nonylphenyl)hexanoat; 

Erythro-natrium-e-(<3-acetylamino)phenyl^ 

EiYthro-e-((3M(2<arboxyethyl)am 

salz; 

D,L-Erythro-e-((3-({2-carboxyacetylte^ 
dinatriumsalz-hemihydrat; 

die zwei diastereomeren Erythro-e-((3-{{carboxyacetyl)-amino)phenyi)sulfinyl)-6-hydroxy-4-nonyl- 

benzolhexansaure-dinatriumsaize; 

EiYthro-e-{(3-((rarboxymethyl)amino)pte^ 

monohydrat; 

EiYthro-E-((3-((carboxymethyl)fo^ 
dinatriumsalz; 

Erythro-e-((3-((carboxyacetyl)amino)pte^ 
salz-trihydrat; 

Erythro-natrium-e-((4-aminophenyl)to^ 

D^-Eivthro-natrium-eM(4-acetylamino)phenylthio)-5-hydroxy-(4-nonylphenyl)h 
D^-Erythro-e-((4^arboxyacetyl)amino)pheny^^^ 

salz; 

(D^)-Erythro-natrium-e-(<2-aminophenyl)thio)-5-hydroxy-(4-nonylbenzol)hexanoat-monoh 
D^-Erythro-natrium-e-(({2-acetylami 
DX-Erythro-e-{(2-((2^arboxyacetyl)am 
dinatriumsalz-dihydrat; 

Erythro-7-{(5^arboxy-2-hydroxy-1-(4-no 

salz; 

Erythro-6-(5-carboxy-2-hydroxy-1-^ 
salz-pentahydrat; 

Erythro-(DX)-natrium-e-U2-((4-chlorphenyl)methyl)amino)(arbonyl)ph 

benzol)hexanoat; 

(+)-Erythro-2-methoxy-7-((5-carboxy-2-h^^ 
carbonsaure; 

D^-Erythro-5-methyl-2-oxo-1,3-dioxol-4-yW 
1-(4-nonylphenyl)-6-oxohexyl)thio)-2-methoxy-3-chinolincarboxylat; 

(+)-EiYthro-2-butoxy-7-((5-carboxy-2-hy^ 

DX-Eivthro-natrium-5-hydroxy-e-((3-((3-h^^ 

hexanoat; 

e-DX-Erythro-((3-(cyanoacetylamino)phen^ 

D,L-Erythro-6^hydroxy-e-(U54iydro^ 
dinatriumsalz; 

(+)-Erythro-e-((3-((carboxymethyl)am 
benzolhexansaure-dinatriumsalz-hemihydrat (Isomer I); 

Erythro-e-((3-carboxycarbonyl)amino)phenyl^^^^ 
salz; 

D^-e-((3-((carboxyacetyl)amino)phenyl)thio)^ 
Erythro-e4(3-((2^arboxy-1^xypropyl)ami^^ 
dinatriumsalz-monohydrat(Gemisch von Diastomeren); 
DX^rythro-e-((3-((3^arboxyM^^ 

dinatriumsalz-sesquihydrat; 

DX-e-JO-tfcarboxyacetyDaminophenyDthioJ-S-oxo^nonylbenzolhexansaure; 

0^-Erythro.3-((3-(((4-nonylphenylWtetrahydro-6-oxo-2H-pyran-2-yl)methyl)m 
oxopropansauremonohydrat; 

DX-Erythro-e-((3-((<»rboxyacety^^ 
dinatriumsalz-monohydrat; 

D^-Erythro-e^(3-({<»rboxyacetyl)amino)phe^ 
dinatriumsalz-trihydrat; 
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D,L^rythro-e-((3-((carboxyacetyl)amino)phenyl^ 
saure-dinatriumsalz-sesterhydrat; 

D,L-Erythrc~7-((5^arboxy-1-(1,2KJihydro-5-acen^ 
chfnoiincarbonsaure*dinatriumsaiz-trihydrat; 

D,L-Erythro-3-((3-(((1 # 2-dihydro-5-acenaphthenyl)tetrahydro-6-oxo-2H-pyran-2- 
yl)methyl)thio)phenyl)amino)-3-oxopropansaure-sesquihydrat; 

D,L-Erythro-e-((3-((carboxyacetyl)amino)phenyl)mW 
dinatriumsalz-dihydrat; 

D,L-Erythrc~7-((5^rboxy-2-hydroxy-1«(4-(2-phe 
carbonsSure-dinatriumsalz-dihydrat; 

D,L-Erythro-e-({3-((carboxyacetyl)amino)phyenyl)ta^ 
hexansaure-dinatriumsalz-sesquihydrat; 

D,L-Erythro-7-{{5<arboxy-2-hydroxY-1-(5,6,7,^^^ 
chinoiincarbonsaure-dinatriumsalz-sesquihydrat; 

D,L-6-((2-Carboxyethyl)thio)-5-hydroxyhexansaure-bis{dicyc!ohexylamin)salz; 

D,L-EiYthrc-7-((5-carboxy-1-(3,4Kjichlor^^ 
carbonsaure-dinatriumsalz-sesquihydrat; 

D,L«EiYthro-7-(5H:arboxy-2-hydroxy-1-(3-n^ 
carbonsaure-dinatriumsalz-dihydrat; 

D,L-Erythro-7-((1-(4-butylphenyl|-5-carboxy-2-hyd 
carbonsaure-dmatriumsalz-sesquihydrat; 

D,L-Erythro7-((5^arboxy-2-hydroxy-1-(2Miony^ 
carbonsaure-dinatriumsalz-dihydrat; 

D^-EiYthro-e^(3-((carboxyacetyl)amino)phenyl)thio-5-hydroxy-3-nonylbenzolhexansa 
salz-monohydrat; 

D,L-Erythro-e-{(3-((carboxyacetyl)amino)phenyl^ 
salz-sesterhydrat; 

(2S,5S),(2S,5R) f (2R,5S),(2R,5R)-2-ButyW 
dinatriumsalz-monohydrat; 

7-(((2S # 5S),(2S,5R),(2R,5S)-(2R # 5R)-5-Carboxy-2-hydroxynonyl)thio)-^oxo-8-propyl-4H-1- 
benzopyranyl-2-carbonsaure-dinatriumsalz-monohydrat; 

D,L-7-((5-tarboxy-2-(3-({butylthio)methyl)phe 
carbonsaure-dinatriumsalz; 

(2S,5S),(2R,5S),{2R,5S),(2R,5R)-245utyl^-((3K:arboxYacety^^ 
dinatriumsalz-monohydrat; 

7-<((2S,5S),(2S,5R),(2R,5S)-(2R,5R)-5-Carbo^ 
benzopyranyl-2-carbonsaure-dinatriumsalz-monohydrat; 

D,L-7-({5^arboxy-2-(3M(butylthio)methyl)pheny^ 
carbonsaure-dinatriumsalz; 

D,L-7-((1-(3-((butylthio)methy0phenyl)-5^ 
carbonsaure-dinatriumsalz; 

D,L-Erythro-7-((5-carboxy-1-{4-{1,1-dim^ 
benzopyran-2-carboxylat-dinatriumsalz-monohydrat; 

D,L-Erythro-7-((6^rboxy-2-hydroxy-1-(4-non^^^ 
carbonsaure-dinatriumsalz; 

(e-S, 2J-R)- und (e-R, ?-S)^-3-((((CarboxyacetyI)amino)phenyl)thio)-e-hydroxy-4-nonylbenzolheptan- 
saure-dinatriumsalz; 

7-((5-Carboxy-2(S)-hydroxy-1(R)-2(E)-(4-octylphenyl)ethenyl)pentyl)thio)-4-oxo-8-propy 
pyran-2-carbonsaure-dinatriumsalz; 

D,L-Erythro-7-{(1-{4-butylphenyl)-5-carboxy-2^ 
essigsaure-dinatriumsaiz-monohydrat; 

D f L-(E)-Erythrc-7-((5-carboxy-2-hydroxy^^^ 
benzopyran-2-carbonsaure-dinatriumsalz-dihydrat; 

D,L-{E)-EiYthro-7-({5-cart>oxy-2^ 
pyran-2-carbonsaure-dinatriumsalz-monohydrat; 

D,L-(E)-Erymro-6-((3-((carboxyacetyl)amino)ph 
salz-sesquihydrat; 

(E)-(5{S),6{R); und 5(R) / 6(S)^-((3-((carboxyacetyl)amino)phenyl)thio)-5-hydroxy-8-(4-octylphenyi)-7- 
octensaure-dinatriumsalz-monohydrat; 

(D,L-Erythrc~e-({3-{carboxyacetyl)amino)phen 

5. Pharmazeutische Zusammensetzung, enthaltend eine pharmazeutisch wirksame Menge einer 
Verbindung, wie in einem der Anspruche 1 bis 4 beansprucht, und einen pharmazeutisch annehmbaren 
Trager. 

6. Pharmazeutisch Zusammensetzung, enthaltend eine als Leukotrien-Antagonist wirksame Menge 
einer Verbindung, wie in einem der Anspruche 1 bis 4 beansprucht, und zusatzlich enthaltend eine 
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wirksame Menge eines zwes'ten aktiven Bestandteils, ausgewahlt aus der Gruppe, bestehend aus nicht- 
steroiden, entzundungshemmenden Mitteln; peripher wirkenden Analgetika; Cyclooxygenaseinhibitoren; 
Leukotrienantagonisten; Leukotrieninhibitoren; H 2 -Rezeptor-Antagonisten; Antihistaminika; 
Prostaglandinantagonisten; und Thromboxanantagonisten. 
5 7. Zusammensetzung, wie in Anspruch 6 beansprucht, worin das Gew.-Verh§ltnis der Verbindung 
nach Anspruch 1 zum zweiten aktiven Bestandteil im Bereich von 200:1 bis 1:200 liegt. 

8. Zusammensetzung nach Anspruch 6 oder 7, worin der zwette aktive Bestandteil Indomethacin ist. 

9. Zusammensetzung, wie in Anspruch 5 beansprucht zur Verwendung bei der Verhutung der 
Synthese, der Wirkung und/oder der Freisetzung von SRS — A und der Leukotriene D4, E 4 und/oder des 

io Leukotriens B 4 in Saugetieren, insbesondere im Menschen. 

10. Verfahren zur Herstellung von Verbindungen mit der Formel 

R 4 — ® — CH — CH — (CH 2 ) n — COOR 1 
I I 

15 B— S OH 



durch Reagieren einer Verbindung mit der Formel 



O 

20 / \ 

R 4 — ® — CH — C H — (CH 2 ) ft — COOR 

mit einer Verbindung mit der Formel HS— B in Gegenwart einer Base, ausgewahlt aus Triethylamin oder 
Natriumhydrid, worin die Variablen wie in Anspruch 1 definiert sind. 
25 11.7 -((5 -Carboxy -2(S) - hydroxy -1(R) -(2(E) -(4 - octylphenyl)ethylen)pentyl)thio) -4 -oxo - 

8 - propyl - 4H - 1 - benzopyran - 2 - carbonsaure - dinatriumsalz. 



30 



35 



45 



50 



Revendications 

1. Composes de formule: 



A— (CH n HCH„) a — CH — CH n — (CH„rffCH n ) b — (CH n ) 0 — R 1 

B— X Y R 3 R 2 



et composes qui sont leurs sels pharmaceutiquement acceptables, dans lesquels 
X est 0 ou S; 

chaque n est 0—2, selon les necessites pour maintenir quatre liaisons sur le carbone appropne; 
40 aestOoul; 

les lignes pointillees represented des doubles liaisons et des triples liaisons optionnelles; 
chaque b et c, independamment I'un de I'autre, est 0 ou un nombre entier de 1 a 5; 
R 1 est COOR 2 , CH 2 0H, CHO, tetrazole, hydroxymethylcetone, CN, CONR 2 R 4 , un noyau heterocyclique, 
monocyclique ou bicyclique, contenant un groupe hydroxyle acide ou NHS0 2 R 4 ; ou un radical de formule 



R 14 

— COO{ — CH 2 ) 8 — C(CH 2 ) 8 — R 15 

I 

R 14 



dans laquelle chaque s est, independamment de I'autre, 0,1, 2 ou 3; chaque R 14 est independamment un 
atome d'hydrogene ou un radical alkyle en C,— C 4 , Iin6aire ou ramifie; et R 15 est (A) un radical hetero- 
cyclique, monocyclique ou bicyclique, contenant de 3 a 12 atomes de carbone dans le noyau, un 

55 hete>oatome nucleaire qui est un atome d'azote et, eventuellement, un heteroatome de soufre ou un 
second heteroatome d'azote, chaque noyau, dans le radical heterocyclique, 6tant forme de 5 ou 6 atomes; 
ou (B) un radical W&R 16 , dans lequel W est 0, S ou NH et R 16 contient jusqu'a 21 atomes de carbone, en 
configuration droite ou ramifiee, et est (1) un radical hydrocarbone ou (2) un radical acyle d'un acide 
carboxylique organique, acyclique ou monocyclique, ne contenant pas plus d'un heteroatome choisi parmi 

60 N, O ou S dans le cycle; 

R 4 est un hydrogene; un groupe alkyle; hydroxyle; halogeno; halogenoalkyle; benzyle,; benzyle 
substitud par au moins unR 7 , ou R 7 est H, un groupe alkylthioalkyle, alkylthiobenzyle ou alkylthioaryle; 
aryle; aryle substitue par au moins un R 5 ; N0 2 ; CN; SCR 3 ; OR 5 ; O-benzyle, O-benzyle substitue par au 
moins un R 5 ; O-aryle; O-aryle substitud par au moins un R 5 ; SR S ; NR 2 R 8 ; SOR 5 ou SO a R 5 ; dans lequel R 5 est 

65 H; alkyle; hydroxyle; halogeno; halogenoalkyle; benzyle; benzyle substitue par au moins un groupe R 3 ; 
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N0 2 ; CN; SCF 3 ; OR 3 ; O-benzyle; O-benzyle substitue par au moins un R 3 ; O-aryle; O-aryle substitue par au 
moins un R 3 ; SR 3 ; NR 2 R 3 ; SOR 3 ou S0 2 R 3 ; 

chaque R 2 et R 3 indgpendamment I'un de I'autre, est un hydrogene ou un groupe aikyle; 



5 



A est H f 



10 



r4 ~0~ r 



5 ou 




dans lesquelles les lignes pointillees indiquent qu'une double liaison est eventuellement presente et R 4 , R 5 
et R 7 sont tels que definis ci-dessus; 



15 



20 



B est H, 



-C6- b1 



(i) 



R 



I 



(2) 



25 



30 



(3) 




(CH 2 ) a R 1 (4) 



35 



O D 4 




II x -fl-( CH 2 )a" 1 (5) 



40 




(CH 2 ) a R 1 (6) 



45 





R 5 .(8) ou - 



(CH 2 ) a -CH-(C) d -R 11 (g) 



50 



55 



dans lesquelles R\ R 2 , R 4 et a sont tels que d6finis ci-dessus, R 8 est H, un groupe aikyle inferieur, haloggno, 
OR 2 , SR 2 , SOR 4 ou S0 2 R 5 , ou R 2 , R 4 et R s sont tels que definis ci-dessus; 

Z est H, IMHR 8 , NR 2 R 9 , un aminoacide essentiel lie a un N terminal ou un de ses esters d'alkyle inferieur, 
OH, OR 4 ou OR 2 , ou R 2 et R 4 sont tels que deiinis ci-dessus; 

R 8 est 



60 



R 2 

I 

{C) <r -{CH 2 ) 8 --(CH=CH)^C) fl -R 1 , 

I 

R 3 



• » 



dans laquelle R\ R 2 et R 3 sont tels que definis ci-dessus, d est 0 ou 1, e est 0 a 9; f et g sont independam- 
65 ment 0, 1, 2 ou 2, et d + e + f + g >: 1 ; 
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R 9 est H, un groups 

0 0 

II II 
alkyl — (C) — ou un groups halogenalkyl — (C) — ; 



R 10 est un groupe 



to 



0 

I 



alkyMC)— <CHj)„— ou — (C),(— (CH 2 ). — (CH =CH) ( 



R 2 
I 

■<C) 9 
I 

R 3 



'* dans lesquelles d est 0 ou 1, e est 0 a 9, f et g sont independamment 0, 1 , 2 ou 3, et R 1 , R 2 et R 3 sont tels que 
definis ci^dessus* 

R 11 est Z lorsque d est 1 et est R 1 ou Z, ou R 1 et Z sont tels que definis ci-dessus, lorsque d est 0; et 
R 12 est H, un groupe acyle, formyle, CN ou S0 2 R 13 , ou 
R 13 est H, un groupe alkyle ou aryle; et 
2 0 Y est H ou OH, a condition que, si Y est OH, A soit 



25 




30 



(6) 



Gt 8 1 Com^ 1 . dans lequel n, b, c, R 2 , R 3 / R 4 et les lignes pointillees sont tels que 

definis dans la revendication 1, 



A est 



35 



40 



45 



50 



55 



R H0- 

R 

R 1 est COOR 2 , CH 2 OH, CHO, tetrazole, hydroxymethylcetone, CN, C0NR 2 R 4 , ou un noyau h^t6ro- 
cyclique, monocyclique ou bicyclique, contenant un groupe hydroxyle acide ou NHS0 2 R 4 ; 

R s est H, un groupe alkyle; hydroxyle; halogeno; halogenoalkyle; benzyle; benzyle substitue par au 
moins un R 3 ; N0 2 ; CN; SCF 3 ; OR 3 ; O-benzyle; O-benzyle substitue par au moins un R 3 ; 0-aryIe;"0-aryle 
substitue par au moins un R 3 ; SR 3 ; NR 2 R 3 ; SOR 3 ou S0 2 R 3 ; 

R 7 est H; un groupe alkylthioaikyle; alkylthiobenzyte ou alkylthioaryle; 

Y est H ou OH; 

X est O ou S; 



B est H; 




60 



65 



( 1 



"■^jTf^^ (CH 2>a Rl 
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5 



O D 4 



-©3 



(CH2) a R 1 




(CH 2 ) a R 1 




NR 10 R 12 



70 



15 



20 



25 



OU 





O 
II 

ou -(CH 2 ) a -CH-(C) d -R 



11 



2 est H, NHR 9 , NR 2 R 9 , un aminoacide essentie! lie a un N terminal ou un de ses esters d'alkyle inferieur, 

OH, OR 4 ou OR 2 ; 

R 3 est H, un groupe alkyle inferieur, un halogene, OR 2 ou SR 2 ; 
R a est H, un groupe alkyle inferieur ou — (CH 2 ) a R 1 ; 
R 9 est H, un groupe 

0 0 0 

II II H 

(alkyle inferieur)— (Ch- alkyMC)— ou haiogenoalkyl— (C)— ; 



30 



35 



R 10 est un groupe 



0 

II 



alkyMC)— (CH 2 ) a — 



0 R 2 

II I 
ou — (C)<r-(CH 2 ) e — (CH=CH)r-< C) g — R 1 

R 3 



ou e est 0 a 9 et f et g sont independemment 0 a 3; 
40 R 11 est Z ou Z est tel que defini ci-dessus, lorsque d est egal a 1 , et R 1 1 est R 1 ou Z, ou Z est tel que defini 

ci-dessus, lorsque d est nul; . 

chaque a, dans les definitions ci-dessus, est independemment 0 a 5 et chaque d, dans les definitions ci- 

dessus, est 0 ou 1. 

3. Composes de formule I selon la revendication 1, dans lesquels: 

45 

A est 



so 



55 



60 



65 



et B est 



0 



(CH 2 ) a R 



-oct 



(CH 2 ) a R 1 ou 
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oCi a, R 1 , R 4 , R 5 , R 6 , R 8 , R 10 et R 12 sont tels que definis dans la revendication 1. 
4. Les composes: 

sel de bis-(dicyclohexylammonium) d'acide D # L-^rythro-6-(2-carboxyethylthio)-5-hydroxy-6-phenyl- 
hexanoique; 

ester trimethylique de I'acide 5S,6R- et 5R,6S-5-hydroxy-6-S-(N-trifluoroacetylglyutathionyl)- 
hexanoique; 

e-(butyIthioH4-nonylbenzene)-hexanoate de methyle; 
£-(phenylthio)-4-nonylbenzene-hexanoate de sodium; 
E-({2-carboxy§thyl)thio)-4-nonylbenzene-hexanoate de methyle; 
e-((3-methoxy-3-oxopropyl)thio)-4-nonylbenzene-hexanoate de methyle; 
acide c-<(2-carboxyethyl)thio)-4-nonylbenzene-hexanoTque; 
acide e-((3-methoxy-3-oxopropyl)thio)-4-nonylbenzene"hexanoTque; 
7^(6-methoxy-6^xoO-{4-nonylphenyl)he^ 
de methyle; 

sel disodique monohydrate de I'acide 7-(5-carboxy-1-(4-nonylphenyl)pentyl)-4-oxo-8-propyl-4H-1- 

benzopyranne-2-carboxylique; 

7M(6-methoxy-6^xo-1-(4-nonylphenyl)hexY^ 

methyle; 

sel disodique hemihydrate de I'acide 7-(5-carboxy-1 -(4-nonylphenyl)pentyl)thio)-4-oxo-4H-1 -benzo- 

pyranne-2-carboxylique; 

7-(5-V(4. n onylphenyl)pentyl)thio-8-propyl-4-oxo-4H-1-benzopyranne-2-carboxylate de methyle; 

acide s-(S)- et e-(R)-e-(L-cysteinylH4-n-nonylph§nyl)hexanoTque; 

sel disodique de I'acide e-(S)- et e-(R)-e-L-cyst§inylglycyl-(4-n-nonylphenyl)hexanoTque; 

sel sodique de I'acide D,LM(3-amino-3-oxopropyl)thioM4-n-nonyl)phenyl)hexanoique; 

4-nonyl-e-((2-{(trifluoroacetyl)amino)6thyl)thio)benzene-hexanoatede methyle; 

sel sodique de I'acide e-((4-ac6tyl-3-hydroxyphenyl)thio)-4-nonylbenzene-hexanoTque; 

e-{(3-carboxyphenyl)thio)-4-nonylbenzene-hexanoate de methyle; 

acide e-({3-carboxyph6nyl)thio)-4-nonylbenzdne-hexanoique; 

acide D,L-e-((4-carboxyphenyl)th!o)-4-nonylbenzene-hexanoTque; 

sel disodique de I'acide DX-7-(5-<:arboxy-1-(4-nonylphenyl)pentyloxy)-4-oxo-4H-1-benzypyranne-2- 
carboxylique; . 

D,L-e-(2 f 4^dinitro-5-fluoroph6noxy)-4-nonylbenzene-hexanoatede methyle; 
acide D^-e^5K(2<arboxyethyl)amino)-2,4-dinitrophenoxy)-4-nonylbenzene-hexanoTque; 
acide D,L-e-(5-mercapto-2,4-dinitrophenoxy)-4-nonylbenzene-hexanoTque monohydrate; 
acide D,L-e-hydroxy-(5-decylthiophene-2-yl)-hexanoTque; 
D,L-s-<butylthio)-5-decyl-2-thiophene-hexanoate de methyle; 
acide D,L-e-(butylthio)-5-decyl-2-thiophene-hexanoTque; 
DX-e-(phenylthio)-5-decyl-2-thiophene-hexanoate de methyle; 
acide D,L-e-(phenyithio)-5-decyl-2-thiophene-hexanoique; 
D f L-e-((2-aminophenyl)thio)-5-decyl-2-thiophene-hexanoate de methyle; 
acide e-({2-aminophenyl)thio)-5-decyl-2-thiophene-carboxyIique monohydrate; 
acide D i L-e-((4-carboxyphenyl)thio)-5-decyl-2-thiophene-hexanoTque; 
DX-7-(((6-methoxy-6-oxo-1-(5Kiecy^ 
carboxylate de methyle; 

acide D^-7-(((5<arboxY-1-(5<lecyl-2-thien^^ 

carboxylique; 

acide D,L-erythro-e-((2-carboxyethyl)thio)-6-hydroxy-4-nonyibenzene-hexanoTque; 

sel disodique de I'acide D,L-threo-e-({2-carboxyethyl)thio)-5-hydroxy-4-nonylbenzene-hexanoTque; 

sels trisodiques trihydrates de la N-gamma-L-glutamyl-S-(aL-erythro-5-carboxy-2-hydroxy-1-(4-nonyt 

phenyl)pentyl-L-cysteinylglycine; 

D^-erythro-e-((2-(LH(4(L)-amino-5-methoxy-l,5-dioxopentyl)amino)-3-((2-m 

oxoethyl)amino)-3-oxopropyl)thio)-5-hydroxy-4-nonylbenz6ne-hexanoate de methyle; 

acide D^-^rythro-S-hydroxy-e-tmethyithio^nonylbenzene-hexanoTque; 

D,L-erythro-5-hydroxy-e-(methylsulfinyi)-4-nonylbenzene-hexanoates de methyle; 

sels disodiques de la S-((D et U-erythro<5-carboxy-2-hydroxy-1-(4-nonylphenyl)pentyl)-L-cycsteinyl- 

glycine; 

sel disodique dihydrate de I'acide DX^rythro-7-((5-carboxy-2-hydroxy-1-(4-nonylphenyl)pentyl)thio)- 
4-oxo-8-propyl-4H-1-benzopyranne-2-carboxylique; 

sel disodique trihydrate de I'acide DX-erythro^-^B-carboxy^-hydroxy-l^nonylphenyDpentyDthio)- 

4-oxo-4H-Vbenzopyranne-2-carboxylique; 

sel de monoammonium monohydrate de I'acide D,L-threo-7-((5-carboxy-2-hydroxy-1-(4-nonylphenyD- 
pentyl)thio)-4-oxo-8-propyl-4H-1-benzopyranne-2-carboxylique); 

sel sodique de I'acide D,L-erythro-e-((4-ac6tYl-3-hydroxYphenyl)thio)-6-hydroxy-4-nonylbenzene- 

hexanoique; 
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(DX)-e^(4-acetyl-3-hydroxyp^ de sodium 

monohydrate; 

D^rymro^-hydroxy-e^2-hydroxymemyl)-4^xo^ 

hexanoate de sodium sesquihydrate; 

sel disodique de I'acide D^^iythro-e-((4-acetyl-3-(c»rboxymethoxy)ph6nyl)tho)-5-hydroxY-4- 

nonylbenzene-hexanoique; 

sel disodique de I'acide D,L-eryth ro-7-((5-carboxy-2-hydroxy-1-{4-nonyl phenyl )pentyl)thio )-2-methy I-2- 

benzofurannecarboxylique; 

sel disodique sesquihydrate de I'acide D,L-erythro-6-((5-carboxy-2-hydroxy-1-(4-nonylphenyl)pentyl)- 

thio)-2-oxo-2H-1-benzopyranne-3<arboxylique; 

(D,L)-^rythro-e-(3-aminophenylthio)-6-hydroxY-(4-nonylphenyl)hexanoate de sodium; 

erythro-e-((3-(acetylamino)ph6nyi)thio)^-hydroxy-4-nonylbenzene-hexanoate de sodium; 

sel disodique de I'acide erythro-e-((3-((2-carboxy6thyi)amino)phenyl)thio)-6-hydroxy-4-nonylbenzene- 
hexanoTque; 

sel disodique hemihydrate de I'acide DX-6rythro-e-((3-((2-carboxyacetyl)amino)ph6nyl)thio)-5- 
hydroxy(4-nonylphenyl)nexanoTque; 

les deuxsels disodiques diastereoisomeres de I'acide erythro-e-((3-((carboxyacetyl)amino)phenyl)- 
sulfinyl)-5-hydroxy-4-nonylbenzene-hexanoTque; 

sel disodique monohydrate de I'acide erythro-e-((3-((carboxymethyl)amino)phenyl)thio)-5-hydroxy-4- 

nonylbenzene-hexanoique; 

sel disodique de I'acide erythro-e-{{3-{(carboxymethyl)formyIamino)ph§nyl)thio)-5-hydroxy-4- 

nonylbenzene-hexanoique; 

sel disodique trihydrate de I'acide erythro-e-((3-((carboxyac6tyl)amino)ph6nyl)sulfonyl)-5-hydroxy-4- 

nonyl benzene-h exanoique; 

6rythro-e-((4-aminophenyl)thio)-5-hydroxy-4-nony!benzene-hexanoate de sodium hemihydrate; 

D^^rythro-e-((4-acetylamino)phenylthio)-6-hydroxy(4-nonylphenyl)hexanoatede sodium; 

sel disodique de I'acide D,L-erythro-e-((4-carboxyac6tyl)amino)ph6nyl)thio)-6-hydroxy-(4- 

nonylphenyDhexanoTque; 

(D,L)-efythro-£-((2-aminophenyl)thio)-6-hydroxy-(4-nonylbenzene)hexanoate de sodium 

monohydrate; 

D / L-erythro-e-(((2-acetylamino)phenyl)thio)-5-hydroxy-(4-nonylbenzene)hexanoate de sodium; 

sel disodique dihydrate de I'acide D f L-6rythro-e-((2-(((2-carbonylacetylamino)phenyl)thio)-6-hydroxy- 

(4-nonylphenyl)hexanoTque; 

sel disodique de I'acide erythro-7-((5-carboxy-2-hydroxy-1-<4-nonylphenyl)pentyl)thio)-2-naphtalene- 

carboxylique; 

sel disodique pentahydrate de I'acide erytho-6-((5-carboxy-2-hydroxy- 
1-(4-n-nonylphenyl)pentyl)thio)naphtalene-2-carboxylique; 

erythro-(D ( L)-e-2-((4^hlorophenyl)methyl)amino)carbonylphenylthio-6-hydroxy-(4^ 

hexanoate de sodium; 

acide(+Hiythro-2-methoxy-7-((5-carboxy-2-hydroxy-1-{4-nonylph6nyl)pentyl)thio)-3-quin 

carboxylique; 

DX^rythro-7-((2-hydroxy-6-((5-me^ 
thio)-2-nrtethoxy-3-quinoline-carboxylate de 5-methyl-2-oxo-1,3-dioxol-4-yle; 

acide {+)-eivthro-2-butoxy-7-((5<arboxy-2-hydro^ 

D,LH§rythro-5-hydroxy-e-((3-((3-hyd 
de sodium; 

sel sodique de I'acide e-D,L-erythro-((3-cyanoacetylamino)phenyl)thio)-6-hydroxy-4-nonylbenzene- 
hexanoTque; 

sel disodique de I'acide D,L-erythro-5-hydroxy-e-(((5-hydroxy-4-oxo-4H'pyranne-2-yl)methyl)thio)-4- 

nonylbenzene-hexanoTque; 

sel disodique hemihydrate de I'acide (±)6rythro-e-((3-((carboxymethyl)amino-3-oxo-2-(phenylmethyl)- 

propyl)thio-5-hydroxy-4-nonylbenzene-hexanoique (isomere I); 

sel disodique de I'acide 6rythro-e-((3-carboxycarbonyl)amino)phenyl)thio)-6-hydroxy-4-nonylbenzene- 

hexanoTque; 

sel disodique de I'acide D f L^(3-((carboxyacetyl)amino)phenyl)thio)-4-nonylbenzene-hexanoTque; 
sel disodique monohydrate de I'acide 6ryth ro-e-((3-((2-carboxy-1-oxo propyl )a mi no) phenyl )thio)-6- 
hydroxy-4-nonylbenzene-hexanoTque (melange des diastereoisomeres); 

sel disodique sesquihydrate de I'acide D,L-6rythro-e-((3-((3-carboxy-1-oxopropyl)amino)phenyl)thio)- 

5-hydroxy-4-nonylbenzene-hexanoique; 

acide D,L-e-((3-{{carboxyacetyl)aminophenyl)thio)-6-oxo-4-nonylbenzene-hexanoTque; 

acide D,L-erythro-3-(((4-nonylphenyl)-(t&^ 

3-oxo propanoique monohydrate; 

sel disodique monohydrate de I'acide DX-^rythro-e-fO-dcarboxyacetyDm^thylaminoJphenyDthioJ-S- 

hydroxy-4-nonylbenzene-hexano?que; 
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sel disodique trihydrate de I'acide D^^rythro-e-((3-)carboxyac6tyl)amino(phenyl)thio)-5-hydroxy-4- 
phenylmethyl)benzene-hexanoTque; 

sel disodique sesterhydrate de i'acide D # L-erythro-e-((3-(carboxyacetyl)amino)ph6nyl)thio)-1,2- 
hydroxy-Q-hydroxy-5-acenaphtalene-hexanoTque; 

sei disodique trihydrate de I'acide D,L-erythro-7-((5-carboxy-1-(1,2-dihydro-5-acenaphtylenyl)-2- 
hydroxypentyl)thio)-2-methoxy-3-quinoline-carboxylique; 

acide D^rythro-3-<(3-(((1,2<fihyd^ 
mio)phenyl)amino)-3-oxopropanoTque sesquihydrate; 

sel disodique dihydrate de I'acide D^^rythrc-e-((3-((carboxyac6thyl)amino)phenyl)thio)-5-hydroxy-4- 
{2«phenylethyl)benzene-hexanoique; 

sel disodique dihydrate de I'acide D,L-erythro-7-{(5-carboxy-2-hydroxy-1-(4-(2-phenylethyl)ph§nyl)- 

pentyl)thio)-2-methoxy-3-quinoline-carboxylique; 

acide disodique sesquihydrate de I'acide D # L-erythro-e-((3-((carboxyacetyl)amino)phenyl)thio)-5,6 f 7,8- 
tetrahydro-5-hydroxy-2-naphtalene-hexanoTque; 

sel disodique sesquihydrate de I'acide D^-erythro^-dS-carboxy^-hydroxy-l-fS^J^-tetrahydro^- 
naphtYlenyO-pentyl)thio)-2-methoxy-3-quinoHne-carboxylique; 

sel de bis(dicyclohexylamine) de I'acide D,L-6-{(2-carboxyethyl)thio)-5-hydroxyhexanoiTque; 

sel disodique sesquihydrate de I'acide D,L-erythro-7-((5-carboxy-1,3,4-dichlorophenyl)-2-hydroxy- 
pentyl)thio)-4-oxo-4H-1-benzopyranne-2-carboxylique; 

sel disodique dihydrate de i'acide D,L-6rythro-7-(5-carboxy-2-hydroxy-1-(3-nony I phenyl )pentylthio)-4- 
oxo-8-propyl-4H-1-benzopyranne-2-carboxylique; 

sel disodique sesquihydrate de I'acide D,L-6rythro-((1-(4-butylphenyl)-5-carboxy-2-hydroxypentyl)- 
thio)-4-oxo-8-propyl-4H-1-benzopyranne-2-carboxylique; 

sel disodique dihydrate de I'acide D,L-erythro-7-((5-carboxy-2-hydroxy-1-<2-nonylphenyl)thio)-4-oxo-8- 
propyl-4H-1-benzopyranne-2-carboxylique; 

sel disodique monohydrate de i'acide D^-erythro-e-iO-carboxyacetyllaminolphenyDthioJ-S-hydroxy- 

3- nonylbenzene-hexanoique; 

sel disodique sesterhydrate de I'acide D r L-6rythro-e-({3-((carboxyacetyl)amino)phenyl)thio)-a-hydroxy- 

4- nonylbenzene-hexanotque; 

sel disodique monohydrate de I'acide (2S,5S),(2S,5R),(2R,5S) / (2R,5R)-2-butyl-6-((3-((carboxyacetyl). 

amino)phenyl)thio)-5-hydroxy-hexanoique; 

sel disodique monohydrate de I'acide 7-(((2S,5S),(2S,5R),(2R,5S) f (2R,5R)-5-carboxy-2- 
hydroxynonyl)thio)-4-oxo-8-propyl-4H-1-benzopyrannyl-2-carboxylique; 

sel disodique de I'acide D,L-7-({5-carboxy-2-(3-((butylthio)methyl)ph6nyl)pentyl)oxy)-4-oxo-8-propyl- 
4H-1 -benzopy ranne-2-carboxylique; 

sel disodique monohydrate de I'acide (2S,5S),(2S f 5R),(2R # 5S),(2R,5R)-2-butyl-6-((3-{(carboxyacetyl)- 
amino)phenyl)thio)-5-hydroxy-hexanoique; 

sel disodique monohydrate de I'acide 7-({(2S,5S),(2S,5Rh(2R,5S),(2R,5R)-5-carboxy-2- 
hydroxynonyl)thio)-4-oxo-8-propyl-4H-1-benzopyrannyl-2-carboxylique; 

sel disodique de I'acide aL-7-((5-carboxy-2-(3-((butylthio)methyl)phenyl)pentyl)oxy)-4-oxo-8-propyl- 

4H-1 -benzopy ranne-2-carboxylique; 

sel disodique de I'acide D,L-7-((1-(3-((butylthio)methyl)phenyl)-5-carboxypentyl)thioM-oxo-8-propyl- 

4H~1-benzopyranne-2-carboxylique; 

sel disodique monohydrate de I'acide D,L-erythro-7-((5-carboxy-1-(4-(1 r 1-dimethyl6thyl)phenyl)-2- 
hydroxypentyl)thio)-4-oxo-8-propyl-4H-1-benzopyranne-2-carboxylique; 

sel disodique de I'acide D,L-erythro-7-((6-carboxy-2-hydroxy-1 -(4-nony I phenyl )hexyl)th io)-4-oxo-8- 
propyl-4H-1 -benzopyranne-2-carboxylique; 

sel disodique de I'acide (eS,dz§taR) et (eR,dzetaS)-dzeta-3-((((carboxyacetyl)amino)phenyl)thio)-e- 

hydroxy-4-nonyibenzene-heptanoique; 

sel disodique de I'acide 7-((5-carboxy-2(S)-hydroxy-1-(R)-(2(E)-(4-octylphenyl)ethenyl)pentyl)thio)-4- 

oxo-8-propyl-4H-1 -benzopy ranne-2-carboxylique; 

sel disodique monohydrate de I'acide D^-erythro-7-((l-{4-butylphenyl)-5-carboxy-2-hydroxypentyl)- 
thio)-4-methyl-2-oxo-2H-1-benzopyranne-2-acetique; 

sel disodique dihydrate de I'acide D,L-(E)-erythro-7-((5-carboxy-2-hydroxy-1-{2-(4-octylphenyl;- 
6thenyl)pentyl)thio)-4-oxo-8-propyl-4H-1-benzopyranne-2-carboxylique; 

set disodique monohydrate de I'acide D,UE)-erythro-7-((5-carboxy-2-hydroxy-1-(2-ph6nylethenyD- 
pentyl)thio)-4-oxo-8-propyl-4H-1-benzopyranne-2-carboxylique; 

sel disodique sesquihydrate de I'acide D,L-(E)-erythro-6-((3-({carboxyacetyl)amino)phenyl)thio)-5- 
hydroxy-8-phenyl-7-octeno7que; 

sel disodique monohydrate de I'acide (E)-(5(S),6(R) et 5{R),6(S)-6-((3-({carboxyacetyl)amino)phenyl)- 

thio)-5-hydroxy-8-(4^ctylph§nyl)-7-oct6noTque; 

acide (D^)-erythro-e-((3H:arboxyacetyl)amino)phenyl)thio)^hydroxy-4-phenoxybenzene- 

hexanoTque. 

5. Composition pharmaceutique contenant une quantite pharmaceutiquement efficace d'un compose 
selon I'une quelconque des revendications 1 a 4 et un vehicule pharmaceutiquement acceptable. 
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6. Composition pharmaceutique comprenant une quantite* d'un compose* selon Tune quelconque des 
revendications 1 a 4, efficace en tant qu'antagoniste des leucotrienes, et comprenant en outre une quantity 
efficace d'une seconde substance active choisie dans le groups constitue par les agents antimflammatoires 
non steroid iens; les agents analgesiques peripheriques; les inhibiteurs de cyclo oxygenase; les 

5 antagonistes de leucotrienes; les inhibiteurs de leucotrienes; les inhibiteurs de recepteurs H 2 ; les agents 
antihistaminiques; les antagonistes de prostaglandins; et les antagonistes de thromboxane. 

7. Composition selon la revendication 6, dans laquelle le rapport ponderal du compose selon la 
revendication 1 a la seconde substance active s'echelonne de 200:1 a 1:200. 

8. Composition selon la revendication 6 ou 7, dans laquelle la seconde substance active est 
w I'indomethacine. 

9. Composition selon la revendication 5, utilisable pour empecher la synthese, Taction et/ou la 
liberation de la SRS — A et des leucotrienes C 4 , D 4 , E 4 et/ou du leucotriene B 4 , chez les mammiferes, en 
particulier chez I'homme. 

10. Proc^de de preparation des composes de frmule: 

75 

R 4 — ®— CH — CH — (CH 2 ) n — COOR 1 

I I 
B — S OH 

20 qui com p rend la reaction d'un compost de formule: 

O 

/ \ 

R 4 — -® — CH — CH — (CHa) n — COOR 

25 

avec un compose de formule HS— B, en presence d'une base choisie parmi la triethylamine ou Thydrure de 
sodium, ou les variables sont telles que definies dans la revendication 1. 

1 1 . Sel disodique de I'acide 7-{{5-carboxy-2(S)-hydroxy-1 (R)-(2(EH4-octylph§nyl)6thylene)pentyl)thio)- 
4-oxo-8-propyl-4H-1-benzopyranne-2-carboxylique. 
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